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* A Grinnell Warehouse—staffed by piping 
specialists ready to help you with the engineer- 
ing On your piping layouts, and carrying “every- 
thing for piping’ —can be a time and money 
saving One-Stop supplier for you. Take advan- 
tage of this complete piping service. 


GRINNELL COMPANY, INC,, Providence 1, R. I. 





WHENEVER PIPING IS INVOLVED 


Branch Warehouses 


Atlanta 2, Ga. Kansas City 16. Me Philadelphia 34, Pa 
Charlotte 1, N. C Long Beach 10, Cal. Sacramento 14, Cal 
Chicago 9, Ill. Los Angeles 13, Cal St. Louis 10, Me 
Cleveland 4, O. Milwaukee 3, Wis St. Paul, Minn 
Cranston 7, R. L. Minneapolis 15, Minn San Francisco 7, Cal 
Fresno 1, Cal. New York 17, N. Y. Seattle 1, Wash 


Houston 1, Tex. Oakland 7, Cal Spokane 15, Wash 








_ 





PIPING SUPPLIES 


* Pipe, Valves and Fittings 

* Engineered Pipe Hangers 

* Grinnell-Saunders Diaphragm Val 
* Thermolier Unit Heaters 

* Prefabricated Piping 

* Plumbing and Heating Specialtie 


* Oil, Water Works and 
Industrial Piping Supplies 


OTHER GRINNELL PRODUCTS 
Automatic Sprinklers and 
Special Hazard Fire Protection Sy 


AMCO Humidification and 
Cooling Systems 


















ROLE OF PIPING 
IN INDUSTRY GROWS 


Industrial expansion and techno- 
jogical change are both creating a 
tremendous increase in the use of 
fabricated steel piping and tubular 
metal goods, according to William 
Pp. Witherow, president of Blaw- 
Knox Co., in an address before the 
Pipe Fabrication Institute at its an- 
nual meeting in Pittsburgh. 

There has grown an awareness of 
the shortage of tubular goods asso- 
ciated with the handling of liquid 
and gaseous fuels. But this is only 
one of the important reasons, Mr. 
Witherow reported, for the demand 
pressing on the piping industry. 
“Actually the growing demand for 
material of this type,” Mr. Witherow 
said, “is tied to a long range trend 
and reflects a widespread change 
throughout industry in its use of 
integrated piping systems as a 
means of materials handling in con- 
tinuous and mechanized processes. 

“We must not assume, therefore, 
that the tight situation in this field 
is a ‘flash in the pan,’ or that it 
depends entirely on the backlog for 
the petroleum and gas industries. 
The role of piping is growing 
throughout all industry.” 







AIMS TO IMPROVE 
SPECIFICATION WRITING 


A new organization dedicated “to 
the improvement of specification 
writing and practices in the con- 
struction and allied industries” has 
been launched; it is known as the 
Construction Specifications Insti- 
tute, Inc., 1825 K St., N.W., Wash- 
ington 6, D. C., and “ is composed 
primarily of specification writers, 
architects, and engineers both in 
private and public practice.” 

Object of the institute is to com- 
ple and analyze statistics and in- 
formation; to engage in the re- 
search and study of new methods 
and all problems dealing with speci- 
ication writing; and to establish 
and maintain a clearing-house of 
unbiased technical information on 
Specifications for the fabrication 


and installation of construction 
S materials and equipment. 


THE EDITOR'S PAGES 


Priority goals set by the officers 
include these: 

a) Better specification writing. 

b) Simpler specifications. 

c) Standardization of building 
codes. 

d) Standardized specifications for 
public works by the government at 
all levels. 

e) Study of new materials and 
other processes developed during 
World War II, in order to fit them 
into the construction picture as sub- 
stitutes or improvements on costlier 
and scarce materials, “today retard- 
ing all government, residence, and 
commercial construction.” 

James B. Moore, chief of specifi- 
cation review unit, division of hos- 
pital facilities, U. S. Public Health 
Service, is president of the institute. 


SPREADER STOKER 
FIRING TO BE STUDIED 


Representatives of eight spreader 
stoker manufacturers and Bitumin- 
ous Coal Research, Inc., met last 
month to study means for improv- 
ing the utilization of bituminous 
coal. This meeting was brought 
about “by the increasing acceptance 
of spreader stoker firing in indus- 
trial and public utility plants and 
a desire to extend its versatility and 
overall efficiency.” 

A spreader stoker research com- 
mittee was formed to administer 
the program, with William S. Major, 
BCR development engineer, as 
chairman. Plans were formulated 
to conduct research tests on a rep- 
resentative size and type of spreader 
stoker fired boiler under the super- 
vision of the fuel engineering staff 
of Battelle Memoria! Institute, Co- 
lumbus, Ohio. 


$3 BILLION FOR 
POSTWAR FACTORIES 


American industry has invested 
approximately $3 billion in manu- 
facturing plant expansion and new 
industrial buildings in the 37 states 
east of the Rocky Mountains since 
the close of World War II, accord- 
ing to an analysis made by F. W. 
Dodge Corp. 

The actual dollar volume of con- 
tracts awarded for manufacturing 
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building for the 24 years covering 
the last quarter of 1945, the full 
years 1946 and 1947, and the first 
quarter of 1948 was $2,725,856,000 
the corporation reported on the ba- 
Sis of project awards. The figures 
are for structures only and exclude 
processing machinery and equip- 
ment contained in buildings 
Processing industries, such as 
chemicals, rubber and textiles, ac- 
counted for $1,595,363,000 in build- 
ing contract awards during the 30 
month period, while the manufac- 
turing industries, such as automo- 
bile and machinery manufacturing, 
accounted for the remainder 


BUILDING MATERIALS 
PRODUCTION INCREASES 


Production of building materials 
to meet postwar construction needs 
has accelerated much faster during 
the last two years than it did fol- 
lowing World War I, Melvin H 
Baker, chairman of the Construc- 
tion Industry Information Commit- 
tee, said last month. 

“A study by the committee's econ- 
omists has revealed that the rate of 
increase in building materials out- 
put was three times as great in the 
first year following World War II 
as it was between 1918 and 1919,” 
Mr. Baker said. “In 1947, the second 
postwar year, the rate of increase in 
production was almost twice as 
great as from 1919 to 1920, the cor- 
responding period after World War 
I. The upward trend is continuing 
in 1948 

“It took only two years after 1945 
to raise production by 50 percent, 
while it took five years after 1918 
to increase output by a similar per- 
centage. 

“The rapid recovery of materials 
production from war conditions was 
in line with the fast expansion of 
general construction activity follow- 
ing World War II. The physical 
volume of all new construction ac- 
tivity, the committee pointed out 
has more than doubled its wartime 
low, and in 1947 exceeded by 10 per- 
cent that of 1939, the last prewar 
year unaffected by war demand 

“This record shows the great flex- 
ibility of the construction industry 
in responding to demand. For a 
good part of the postwar period, 
nonresidential construction was 
subject to rigid governmental limit- 
ations. This fact makes the recov- 
ery record even more impressive.” 
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PIPING FIRM REPORTS 
GREATEST SALES VOLUME 


Midwest Piping & Supply Co. had 
net sales of $19,169,666.49 for the 
fiscal year ended February 29, 1948, 
it was disclosed in the annual re- 
port issued last month. The com- 
pany, which fabricates piping and 
produces welding fittings for utili- 
ties, refineries and other major in- 
fustries, reported sales volume 
greater than for any other peace- 
time year. 

Net profit was $1,895,966.13, the 
equivalent of $4.91 per share of com- 
mon stock and 9.89 percent of vol- 
ume of sales. 

The firm’s construction division 
installed piping for utilities and 
other major industries in 27 states 
in all sections of the country, the 
report states. 


EXCISE TAX ON 
AIR CONDITIONERS 


According to the Air Conditioning 
& Refrigerating Machinery Associa- 
tion, a ruling from the acting com- 
missioner of. internal revenue on 
section 3405(c) of the internal reve- 
nue code removes liability for the 
10 percent excise tax from store 
coolers, leaving as taxable only 
equipment of less than 1 hp size, 
or room air conditioners. 

The ruling results from long nego- 
tiations with the Bureau of Internal 
Revenue by ACRMA’s tax commit- 
tee, according to William B. Hen- 
derson, executive vice president of 
the association. 


BUILDING CONTRACTS. 
SET QUARTER MARK 

F. W. Dodge Corp. reported re- 
cently that a new first-quarter high 
mark in dollar volume of construc- 
tion contracts was set in the 37 
states east of the Rocky Mountains 
with a total of $1,986,936,000. This 
volume surpassed by 23 percent the 
previous first-quarter record estab- 
lished last year. 

While the dollar volume of resi- 
dential contracts was maintained at 
a level equal to the first quarter 
of last year, nonresidential con- 
tracts were up 42 percent and heavy 
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engineering awards increased 46 
percent over the comparable period 
of 1947. 

Thomas 8S. Holden, president of 
the corporation, in an interpreta- 
tion of the activity record pointed 
out that the sharp increase in con- 
struction costs during the last year 
accounted for some, if not all, of 
the dollar volume gain. 

The physical volume of nonresi- 
dential space as measured by square 
foot floor area and covered under 
contracts awarded in the first quar- 
ter was substantially in excess of 
that reported for the corresponding 
period of last year, Mr. Holden said. 
At the same time, considerably less 
new floor area is reported for resi- 
dential buildings. 


STORED NATURAL GAS 
IS DEHUMIDIFIED 

How one well known gas utility is 
utilizing dehumidification equip- 
ment in an interesting natural gas 
storage operation was announced 
last month. Like other gas utilities 
faced with increased demands for 
its product, the Public Service Co. 
of Northern Illinois has long recog- 
nized the desirability of some type 
of natural gas storage with a suffi- 
cient capacity to help supply peak 
loads for space heating on cold days. 
After studying various storage 
methods, the company decided on 
storage at high pressure in buried 
pipe [see HPAC, May 1948, pages 
93-97]. 

To insure the success of high 
pressure, underground storage from 
the standpoint of preventing the 
formation of hydrates the company 
installed activated alumina dehu- 
midifier equipment to dry the field 
supply gas. The gas reaches super- 
saturation when compressed to 
high pressures in the storage field. 
Moreover, upon releasing the gas 
from the storage field and reducing 
its pressure to that of the distribu- 
tion line a considerable refrigera- 
tion effect results. Hence, if the 
compressed gas is wet at high pres- 
sures and normal temperatures the 
refrigeration effect on expanding 
might freeze lines, valves, and other 
equipment. 
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According to calculation 
maximum dew point that « 
tolerated in this particular ¢ 
storage and at high pressures 40 
F before compression. It is a! 
lieved that dew points lowe: 

—40 down to as low as —+ 
offer further advantages. 

At Public Service’s statio: 

Mt. Prospect, Ill., operating 
are as follows: 

Odorized field supply gas 
ceived at approximately 60 | 
present but within the next 
this pressure is expected to 
150 psig. The gas enters t! 
humidifier at the supply lins 
sure and is dried to dew poi: 
—40 F or lower. Passing th 
the dehumidifier, it is piped th 
a reducer regulating valve wh 
is regulated to the desired su 
pressure of the compressor. P 
suction pressure is zero but 
later vary as high as 60 psig maxi- 
mum.,The gas then enters the 
pressor and is discharged int 
manifold leading to the un 
ground storage units which 
manifolded together and hav: 
ultimate storage capacity for « 
group of 1 million cu ft. All or part 
of the manifolded groups may b 
filled at once, depending on 
number which are open to ths 
pressor manifold by means of thx 
own individual valves. Gas is sup- 
plied to the storage pipes until! the 
final pressure of the group being 
filled is 2240 psig. 


When the stored gas is ready for 


use during periods of peak demand 
it is run back to the station and 
through a steam heated heat ex- 


changer which raises its tempera- 
ture to 150 F at 2240 psig. This is 
done to relieve some of the 
mendous refrigeration effect when 
the gas is later expanded. The 
heated gas is then reduced to th 
pressure of the distribution 
which at present is 60 psig, » 
later be in the range of 125 15 
psig. At this reduced pressure ‘hr 
gas is metered, re-odorized and dls- 
tributed. Re-odorizing the gas 1s 
necessary because in dehydrating 
the gas the adsorbent contained in 
the drying equipment removes 4 
substantial amount of the odorize 

The dehumidifier built for the 
Mt. Prospect storage field is an 
electric reactivated machine and }s 
equipped with a closed circu! re- 
activating system. 
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Where Heat Must Not Fail- 
Install this SAFE Heating Punip 


In Hospitals, Greenhouses, Schools, Public 
Buildings, Theatres, wherever heating sys- 
tems must not fail, install the Nash Vapor 
Turbine, for it is entirely independent of 
electric current failure, and continues to 
operate as long as there is steam in the 
system. 


More than that, the Vapor Turbine is a 
most economical pump, for the elimination 
of electric current does away with current 
cost, the largest single item in the operation 
of an ordinary return line heating pump. 
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Greater savings still are effected by the 
Vapor Turbine in the system, for the reason 
that this pump operates continuously. !tis 
the only pump that can do this with econ- 
omy. Continuous operation means uniform 
circulation, and uniform circulation saves 
steam. 


The Nash Vapor Turbine has but one mov- 
ing part, rotating in the casing withou! 
metallic contact, and requiring no interna 
lubrication. Quiet, compact, and trouble: 
proof. Bulletin A-290 is free on request. 


THE NASH ENGINEERING COMPANY 


SOUTH NORWALK, CONNECTICUT, U.S.A. 
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Improved Piping Design Aids 


Refrigerating Plant Results 


A GREAT DEAL of attention is given 
to selecting efficient machinery in 


plant and building design. Often, 


however, too little attention is given 
to the connecting links (piping), 
with the result that the overall 
plant efficiency suffers. This is true 
whether it be an electric generating 
plant, steam power plant, or re- 
frigerating plant. My purpose here 
is to show how improperly designed 
pipe lines in a refrigerating plant 
resulted in low plant efficiency. 

The suction lines as they were 
before they were changed are 
shown in Figs. la and 1b. In the 
diagram, Fig. 1b, the various stages 
of the pipe installations are indi- 
cated by different types of lines; 
the lines for the first installation 
which connected evaporator No. 1 
with compressor No. 1 are shown in 
full lines; the second stage, when 
evaporator No. 2 and compressor 
No. 2 were added, is shown in bro- 
ken lines; the third stage, when 
compressor No. 3 was added, is 
shown by dash and two-dot lines. 
Both of the evaporators were of 
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HERMAN VETTER, consulting engineer, Los ingeles, shows 


here—in an easy-to-read article describing an actual exam ple— 


how improperly designed piping in a refrigerating plant results 


in low efficiency, and how performance and capacity can be 


improved, Adding compressors or evaporators and increasing 


speed of the compressors without first checking the capacity of 


the existing piping are among the basic causes of inefficiency 


identical size and identical design 

The initial analysis of this plant 
indicated that the compressor ca- 
pacity and the evaporator capacity 
were not in balance. The first step, 
however, in the rebuilding of this 
plant was to correct the piping and 
this article is confined to this phase 
only. 

The first step in this analysis was 
to check the displacement of the 
compressors: 


Piston Swept Volume 


Compressor Rpm per Rev per Min 
No. 1 104 1.965 cu ft 204.36 cfm 
No. 2 124 2.06 cu ft 255.44 cfm 
No. 3 180 2.48 cu ft 446.40 cfm 


Referring to the piping diagram, 
Fig. 1b, it will be noted that com- 
pressor No. 3—which has almost as 
much displacement as the combined 
displacements of compressors Nos 
1 and 2—is at the end of the line 


This arrangement allowed only that 
portion of the ammonia vapor not 
drawn into compressors Nos. 1 and 
2 to flow to compressor No. 3 

The suction lines as they were 
after these lines were changed are 
shown in Figs. 2a and 2b, which 
also indicate where evaporator No. 1 
was relocated after both of the 
evaporators were redesigned and 
the capacity enlarged. The test giv- 
en in this article was made before 
the evaporators were enlarged 


Excessive Vapor Velocity 

Cause of Inefficiency 

If the compressors were operat- 
ing with a volumetric efficiency of 
75 percent (which would be normal 
for this type of machine) the va- 
por velocity in the 4 in. lines from 
the evaporators would be 3844 fpm 


Fig. la (bottom)—Arrangement of the suction piping in the inefficient refriger- 


ating plant. Fig. lb shows this piping in diagram form. Fig. lb (left)—Diagram 


of the piping before it was changed, the first installation being shown in full 


lines, the second in heavy broken lines, and the third (when compressor No. 3 


was added) in the dash and two-dot lines 
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Fig. 2a (top)—Here is the suction piping after it was changed to improve plant 
performance. This piping is shown in diagram form in Fig. 2b. Fig. 2b—In 
the improved piping layout, an 8 in. suction line connects both evaporators, 
forming a header. With this arrangement, all compressors have equal access 


to the ammonia vapor 


There are many who maintain that 
this is not excessive velocity; how- 
ever, subsequent facts proved that 
it definitely was the cause of in- 
efficient operation. 

By referring to the piping dia- 
gram of Fig. 2b, it will be noted that 
an 8 in. suction line connects both 
evaporators, forming a header; with 
this arrangement, all the compres- 
sors have equal access to the am- 
monia vapor. The vapor velocity 
before the change was 2870 fpm and 
after the change the velocity was 
805 fpm. These velocities are aver- 
age and do not indicate actual op- 
erating conditions. 


With reciprocating compressors, 
there is a large variation in the 
time-rate at which vapor is drawn 
into the compressor during each in- 
take stroke. This is illustrated in 
Fig. 4. During the first quarter of 
the intake stroke, 17.4 percent of 
the vapor is drawn in; in the sec- 
ond quarter, 39.0 percent; in the 
third quarter, 31.6 percent, and in 
the fourth and last quarter, 12.0 
percent of the vapor is drawn in. 
At the beginning and end of each 
intake stroke, the vapor velocity is 
zero and reaches its maximum be- 
fore reaching the halfway point. 

If the average velocity is 3844 


Fig. 3—Compressor capacities for various pressures. Line “A” indicates com- 
bined capacity of both evaporators before the suction lines were changed, and 
line “B” shows the capacity after the piping change 
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fpm, the maximum velocity 
be 6200 fpm. This of courss 


be the vapor velocity if the: 


only one compressor or if 
compressors were drawing i! 
at the same moment. Unl« 


compressors were interlockec 


set so that the intake period 


lapped, the conditions ment 







above could occur quite frequent) 


At a recently built plant I \ 


the pressure fluctuations 


suction line were so distinct | 
was possible to count the con 
sor speed by timing the oscilla! 
of the ammonia liquid in th 


glass at the evaporator. 
In Fig. 3, the compressor 


ties for pressures ranging fron 


to 23 psi and for 50, 60, 70 


percent volumetric efficiencies 
shown by broken lines. Th 
line “A” indicates the combin« 


pacity of both evaporators 


the suction lines were changed 


were as indicated on the pipi! 


gram, Fig. 1b. The full lin 


indicates the combined capa 


the evaporators when operate 
the changed suction line as 


cated on Fig. 2b. 

After the suction lines 
changed and before any < 
were made in the evaporat: 


capacity increased from 152 ' 


167 tons of refrigeration. T 
crease raised the average vol! 
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efficiency of the compressors from 
56 to 62 percent. 

After the evaporators were en- 
jareed and the No. 1 evaporator re- 
jocated as indicated in Figs. 2a and 
9b, the capacity of the evaporators 
increased to 198 tons of refrigera- 
tion which also raised the average 
yolumetric efficiency of the com- 
pressors to 73.3 percent. These vol- 
ymetric efficiencies were determined 
from actual evaporator capacities 
and not from indicator cards. The 
evaporators were increased to the 
limit of the space available. 

As the volumetric efficiency indi- 
cates the percentage of capacity de- 
rived from the compressor, the pip- 
ing should be designed to give the 
highest efficiency possible. It should 
be realized that a compressor with 
a theoretical capacity of 100 tons 
will produce only 75 tons when op- 
erated with a volumetric efficiency 
of 75 percent. 

The two basic causes of low volu- 
metric efficiency are pressure drop 
due to line velocity and superheat. 
These are inter-related, because 
pressure drop represents power loss 
due to friction and friction causes 
superheat. In order to illustrate the 
effect of superheat, Fig. 5 is shown. 

This diagram was prepared with 
the assumption that the compressor 
operates at 75 percent volumetric 
efficiency when the suction vapor 
enters the cylinder at saturation or 
zero degrees superheat. The ideal 
operating condition would be for 
the vapor to enter the cylinder at 
saturation. This, however, is seldom 
practical because there is too much 
danger of carrying slugs of liquid 
refrigerant over to the compressor. 
For good practical operation, the 
plant should be designed to operate 
with 10 deg superheat. 


Fig. 4—With reciprocating compress- 
ors, there is a large variation in the 
time-rate at which vapor is drawn into 
the compressor during intake stroke 


80 RPIY 


VOLUMETRIC EFFICIENCY 





BRAKE HORSE POWER 


Oi 1 li 





Fig. 5—The two basic causes of low volumetric efficiency are pressure drop 


due to line velocity and superheat, and these are inter-related 


By referring to Fig. 5, it will be 
noted that not only does the ca- 
pacity of the compressor decrease 
with a rise in superheat but the 
power per ton of refrigeration in- 
creases. A railroad company that 
owns and operates large ice making 
plants limits line velocity to 1200 
fpm. This is good sound practice 
because the public utility furnish- 
ing the power is the only one that 
benefits by high vapor velocities. 

At the plant which was used as 
the basis of this article, the super- 
heat of the vapor entering com- 
pressor No. 3 was so high that liquid 
ammonia had to be expanded into 
the cylinders to keep them from 
overheating. This was. entirely 
eliminated after the suction lines 
were increased in size. 


Many Plants Could 

Benefit by Piping Changes 

In conclusion, let us consider how 
these inefficiencies develop in plants 
similar to that analyzed in this 
article. By no means is this a rare 
case, and based on my more than 
30 years of experience I can safely 
say that more than 50 percent of 
existing plants could have their 
efficiency increased simply by 
changes in the piping systems. The 
most extreme case that came to my 
attention had its power consump- 
tion reduced 75 percent. 

Referring again to Fig. 1b, it will 
be noted that the original installa- 
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tion was fair in design for effi- 
ciency; the second addition neither 
increased nor decreased the effi- 
ciency of the plant; the third addi- 
tion, however, caused a big drop in 
efficiency. Making additions to an 
existing plant without making a 
thorough engineering analysis of 
the entire plant is the underlying 
cause of most inefficiencies in 
plants. 

It is not possible to make an en- 
gineering analysis of such plants 
with the fee based on the construc- 
tion cost of the change. For in- 
stance, in the plant under discus- 
sion, the total cost of the change 
was $1800 without crediting the 
salvage of materials removed. The 
increased net income effected by 
these changes was $3400 per year 
The engineering fee should there- 
fore be based on the savings effected 
and not on the cost of the changes 
Unless this is done, insufficient time 
is given to the analysis and the re- 
sult achieved is unsatisfactory 

The basic causes of inefficiency 
can be summarized as follows 

1) Adding compressors or evapo- 
rators or both without checking ca- 
pacity of existing pipe lines. 

2) Increasing speed of compres- 
sors without first checking capacity 
of pipe lines. 

3) Careless engineering, or—as in 
many cases—dependence upon “free 
engineering.” 
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The new completely air condi one) 
No. 2 Toll building of the Illino,. R.\) 
Telephone Co., recently erecte: jy. 
south of the Chicago “Loop” 








Big New Telephone Building 
Completely Air Conditioned 








a 
oe No. 2 Tout building recently Chicago-Terre Haute-St. Louis co- in 1949. The third and fourth fi 
constructed at 85 W. Congress St., axial cable systems and later on will contain automatic toll swit ‘ 
Chicago, for the Illinois Bell Tele- contain the terminal equipment for equipment. 
phone Co., is completely air condi- the Chicago-Milwaukee radio relay The sixth to 10th floors ar 
tioned. system. These systems form a mid- ished for office space and a mode! bs 

All 11 floors are designed for tele- west network which now carries cafeteria and lounge are on the 11! to 
phone equipment. The floor to floor telephone messages and it is ex- floor. “ 
heights are 14 ft 6 in. and the floor pected that it will be equipped to The fifth to the 11tir floors, inc! er 
slabs are constructed to carry a live carry television programs some time sive, the elevator lobbies, and roon T 
load of 150 Ib per sq ft. The exte- this fall. It will probably be con- off the elevator lobbies (rest ! m pt 
rior of the building is modern in nected to the eastern network early washrooms, etc.) have suspended B® as 
design, faced with limestone and m 
glass block panels for the street ele- sy 
vations and light face brick with a HUMIDITY CONTROL is important for equipment performanc uy 
minimum of windows for the other because changes in relative humidity produce dimensional var‘ , 
two elevations. ations in certain materials employed in telephone apparatus - 

At this time the first four floors And filtering the air supply—particularly the outside air—is + a 
have equipment frames and the & 99 h Pia AP : of ui ea ~~ eage wi 
fifth floor cvntains’ telephone —— from — ete seg pa Pe Meng 2 P : ; wi 
switchboards, operators’ quarters, there are literally millions of contact surfaces in a dial equip 95 
and associated clerical space. The ment room, and dirt settling on them may cause open circuits. is 
telephone power plant occupies corrosion, or resistance noises. ... Therefore, the Illinois Bell ing 
about half of the basement. The Telephone Co.’s new No. 2 Toll building in Chicago, an 11 story pe 
first and second floors house the structure, is completely air conditioned. The method of humid: rel 
terminal equipment for the Chi- ity control and filtering (which includes pre-filtering, electro : 
cago-South Bend-Cleveland and statie cleaning, and after-filtering) are briefly described heré a 
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celings amd recessed fluorescent 
lig! ting. 

A fan room is provided in the 
basement, on each floor and in the 
penthouse. Each fan room has a 
central system consisting of supply 
and exhaust fans, air filtration 
equipment, heating coils, and a de- 
humidifier casing containing a 
spray chamber and chilled water 
cooling coils. 


Pre-Filters and After-Filters 

The air filtration equipment con- 
sists of a pre-filter of 2 in. glass 
wool, an electrostatic filter, and an 
after-filter of 14 oz wool felt. The 
wool felt after-filter is installed 
mainly as insurance against failure 
of the electrostatic filter and to 
catch blowoffs. 

Filtering of the air supply, partic- 
wlarly the outside air, is a “must” 
from the viewpoint of equipment 
performance. There are literally 
millions of contact surfaces in a dial 
equipment room and dirt settling on 
them may cause open circuits, cor- 
rosion, or resistance noises. Dirt 
accumulations on apparatus may 
interfere with mechanical operation 
of moving parts and where the dirt 
is abrasive in nature mechanical 
wear will be accelerated in bearings 
and on contact surfaces. Air filtra- 
tion minimizes the equipment 
cleaning problem with the attend- 
ant hazards to wiring and appara- 
tus adjustments. 


Air Cooling and Humidity 

Control 

The refrigeration system is in the 
basement and consists of two 225 
ton centrifugal compressors, water 
cooled condensers and water cool- 
ers. “Freon-11” is the refrigerant. 
Two sets of duplex chilled water 
pumps are provided. One set and 
associated piping serves the base- 
ment and the first to fourth floor 
systems. The other set serves the 
upper floor systems. 

The central systems on the first 
four floors have cooling coils sized 
to maintain temperatures at 80 F 
with 45 percent relative humidity 
when the outside temperature is 
95 F. Temperature in warm weather 
is maintained at 75 to 85 F, depend- 
ing on variations in outside tem- 
perature from 75 to 98 F. When the 
relative humidity exceeds 45 per- 
cent, the air is chilled to remove 
the excess moisture and is reheated 


as necessary; also, the fresh air 
intake is reduced to a minimum 
even though the outside tempera- 
ture may be in the range of 65 to 
75 F. Manual dampers are installed 
above the dehumidifier casings to 
bypass a portion of the air. 

During the heating season mois- 
ture will be introduced into the air 
stream by means of water sprays to 
maintain a minimum of 35 percent 
relative humidity. 

Humidity control is important for 
equipment performance because 
changes in relative humidity pro- 
duce dimensional variations in cer- 
tain materials employed in tele- 
phone apparatus. Also, at the lower 
values of relative humidity the 
quantity of airborne dirt increases 
and this dirt tends to settle out on 
contacting surfaces. 

The central systems serving the 
upper floors have cooling coils sized 
to maintain temperatures at 80 F 
with 50 percent relative humidity 
when the outside temperature is 
95 F. Temperature in warm weather 
is maintained at 72 to 83 F depend- 
ing on variations in outside tem- 
perature from 72 to 95 F. When the 
relative humidity exceeds 50 per- 
cent, the fresh air intake is reduced 
to a minimum even though the out- 
side temperature may be in the 
range of 65 to 75 F. These systems 
also have manual bypass dampers 
above the dehumidifier casings. 


Heating 


A three drum, bent water tube, 
225 hp low pressure boiler has been 
installed in the adjacent Wabash 
building boiler room in connection 
with extension of steam service to 
the No. 2 Toll building. The new 
boiler and one of the two existing 
125 hp boilers were arranged for oil 
firing. A duplex vacuum pump was 
installed in the No. 2 Toll building 
basement. 

A minimum of direct radiation is 
provided in the telephone equip- 
ment rooms. Sufficient direct radi- 
tion is provided in the upper floors 
to care for the wall and window 
losses and are controlled by room 
thermostats set at 72 deg which are 
mounted on the outside walls. The 
larger part of the heat load is han- 
dled by copper finned nonfreeze 
type heating coils in the central 
systems. 

The automatic temperature con- 
trol system is of the pneumatic type 
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with duplex high pressure compres- 
sors. 


Exterior Walls Vaporproofed 


The interior surfaces of all exte- 
rior brick walls have a vaporproof 
seal. In addition there is a 1 in 
air space, 4 in. tile wall, and a 34 in 
plaster coat. 

Windows are held to a minimum 
Those provided are the conventional! 
double hung type of steel construc- 
tion and are weatherstripped. Inte- 
rior wood sash are installed and 
are weatherstripped. 

The roof construction includes a 
2 in. thickness of cork set in water- 
proofing. 

Special cantilever beam framing 
is provided in one bay the length 
of the building to give a clearance 
of 12 ft 6 in. under all ductwork 
with the floor to floor height of 
14 ft 6 in. 

Holabird and Root and Burgee 
were the architects and engineers 
George A. Fuller Co. was the gen- 
eral contractor. Hanley & Co. was 
the heating and air conditioning 
contractor, and Jamar-Olmen Co 
the ventilating contractor 


ARCHITECTS, CONTRACTORS 
TO COOPERATE 

The American Institute of Archi- 
tects and the Associated General 
Contractors of America, 1227 Mun- 
sey Bldg., Washington 4, D. C., 
have established a joint committee 
which will consider problems in 
building construction of mutual 
concern to architects, contractors, 
and the public. It will be known as 
the national joint cooperative com- 
mittee of the AIA and the AGC 

For a number of years the two 
associations have worked construc- 
tively together on such matters as 
standard contract provisions, sim- 
plified specifications, and recom- 
mended bidding practices. Only re- 
cently the architects and the con- 
tractors jointly developed and pub- 
lished A Suggested Guide to Bidding 
Procedure which, in the interest of 
the public, established standards 
for obtaining bids that eliminate 
waste and misunderstanding that 
might lead to unexpected costs for 
the owner. 

The national joint cooperative 
committee formalizes the successful 
working relationship between the 
two associations on mutual prob- 
lems. 
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This snow melting sidewalk at the shop 
and service building of the Peoples 
Natural Gas Co., Johnstown, Pa., uses 
sinuous coils of pipe connected to a 
small gas fired boiler. A switch controls 
the system, starting the circulating 
pump and causing the gas burner to 
ignite from a constantly burning pilot. 
The coils are spaced so that the output 
of the 80 ft by 6 ft sidewalk slab is 
about 100 Btu per hr per sq ft. This 
is not the installation described here 





We Let Hot Water 


SHOVEL OUR SNOW 


Her WATER SHOVELS the snow from 
the walks of the main entrances of 
the Beech-Nut Packing Co. plant at 
Canajoharie, N. Y., and leaves them 
not only clean but dry as well. Heat- 
ing grid installations beneath the 
concrete slabs, each of which is 
about 60 ft long, eliminate manual 
labor. These units have been in 
operation for two winters and the 
results are extremely satisfactory 
and very economical. 

The units are placed in operation 
about November 1 each year and 
are operated continuously all win- 
ter since no antifreeze is employed 
in the circulating water. Continu- 
ous operation also eliminates any 
time lag due to walks becoming 
cold during intervals between snow 
storms. 

Circulating water is heated to 150 
F in a hot water generator by steam 
at 120 psi pressure. The tempera- 
ture is governed by a thermostat- 
ically controlled valve. Each walk 
has its own circulating pump. The 
system is operated at atmospheric 
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J. H. MOWREY, plant engineer at the Beech-Nut Packing Co., Cana 


harie, N. Y., explains here the method of construction and the basis 


design for the snow melting systems for the main entrances of the 


These units have been in satisfactory and economical operation }: 


winters. Many plants, stores, and other buildings are expected to 


similar snow melting provisions during the summer for use next 


pressure, an expansion tank being 
used near the heat exchanger. Each 
grid has a vent cock located at the 
highest point. 

The grid systems are so designed 
that any path followed by the wa- 
ter, from the time it leaves the sup- 
ply line until it enters the return 
line (see Fig. 2), requires that it 
pass through equal lengths of a 
given size of pipe. For example, 
water passing through the top grid 
flows a very short distance through 
the feeder header, but through the 
full length of the header at the 
return end—whereas water flowing 
through the lower grid passes 
through the entire length of the 


feeder header and through a 
short length on the return 


ver 
vei 


end 


This tends to equalize pipe frictia 


in all runs. 

The entire pipe system wa 
structed of wrought iron pipe 
oxyacetylene welded 
All joints were tested hydr: 


cally to 125 psi. When the syster 


t 


throughout! 


tal- 


was installed, it was so placed as ' 


provide complete drainage i! 


ing weather. 
was found that it would oper 
natural flow. 

The grid was installed on 
base of crushed stone 5 in 
and about 2 ft wider than th: 
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crete slab (see Fig. 1). This sub- 
base was flush with the top of the 
rid and flush with the top of the 
slab on either side. The construc- 
tion provides a cushion for the grid, 
a certain amount of insulation be- 
tween the grid and the soil below, 
and aids in drainage. The slab was 
poured 5 in. thick with a 6 in. mesh 
of No. 6 wire for reinforcing. Suit- 
able expansion joints were included. 


Operating Cost 

“Very Economical” 

The cost of operation of the walks 
is very economical. Snow shoveling 
is eliminated. There is no necessity 
for the use of salt or sand as a non- 
skid. The walks are not subject to 
the usual deterioration due to frost, 
since they never freeze; neither is 
there any heaving in the spring. 

The elimination of nonskid prep- 
arations means the walk is clean. 
This fact, in itself, means economy 
because these walks are at two of 
the main plant entrances and ac- 
commodate about 2000 employees 
each day besides numerous repre- 
sentatives of other companies. The 
dirty water and mud which pre- 
viously was tracked into the plant 
created a sizable cleaning problem. 
Steam and electrical energy con- 
sumption is almost negligible. As 
stated above, steam is supplied at 
120 psi pressure from a 2 in. main. 
During each cycle of operation, the 
steam control valve is open about 
3 min, a part of which time it is 
only partially open. 

This cycle repeats about three 


| times per hour during the coldest 


months (December 15 to March 1) 
and as the average outside temper- 
ature rises, the interval becomes 
longer. The circulating pumps op- 
erate continuously and are driven 
by 1 hp motors. 


| How to Figure 


Heat Required 

In the computation of the system, 
certain assumptions were made. It 
was assumed that: 

10 in. of snow = 1 in. of ice 

1 cu ft of ice = 57 Ib. 

12 in. (0.1 ft) maximum fall 
of snow per hour. 

Ground loss = 40 percent. 

15 F drop in temperature between 
supply and return. 

Heat of fusion of ice 
per lb 

As an example, assume we want 


144 Btu 


to melt snow from a driveway 100 
ft long and 10 ft wide. 

From the above assumptions, 1.2 
in. or 0.1 ft of snow must be melted 
per hr. This is the equivalent of 0.12 
in. of ice per hr. Then 12 in. X 12 
in. X 0.12 in. 17.28 cu in. of ice 
must be melted from each sq ft 
every hr. 

(17.28 cu in.) /(1728 cu in.) 57 
lb (weight of ice per cu ft) 0.57 
lb of ice to be melted per sq ft per 
hr. 

0.57 lb = 144 Btu 82, and 40 
percent of 82 33 Btu loss to 
ground. 

A total of 82+ 33 115 Btu is 
therefore the heat required to melt 
1.2 in. of snow per hr from each 
sq ft of walk. 

Then 115 Btu 100 ft long X 10 
ft wide 115,000 Btu. This is the 
total amount of heat required per 
hr for a 100 ft x 10 ft driveway 


Pump and 

Pipe Sizes 

Since a temperature drop of 15 F 
is allowed in the system, 115,000 Btu 
divided by 15 7667 lb of water, 
which is the quantity required per 
hr, or 128 lb per min, to accomplish 
the necessary work. 

Since 1 lb of water 0.12 gal, 
128 x 0.12 15.4 gal of water per 
min is required to melt 1.2 in. of 


snow from a 1000 sq ft area. Then, 
0.0154 gal will be required to melt 
this quantity of snow per sq ft per 
hr in this section 

From the above computations, it 
is evident that 1'4 in. pipe is not 
required for the quantity of water 
flowing. However, the radiating sur- 
face had to be considered as well as 
pipe capacity, and it was felt that 
1144 in. pipe would present an area 
large enough to care for this need 

The pumps used on the systems 
were taken from our stock. These 
pumps had larger capacities than 
needed and therefore the quantities 
of water used per minute were 
greater. However, on one walk 
where a 50 gpm pump was used 
giving us three times the quantity 
of water required by computation 
the temperature difference between 
supply and return averaged slightly 
under 5 F. 

The operating costs of the two 
walks combined average about $1.60 
per day. This figure includes fuel 
and electrical energy costs and boil- 
er room labor averaged into coal 
costs. We feel that this cost is far 
less than the cost of keeping our 
lobbies and corridors free of 
tracked-in antiskid and ice melting 
substances used on most walks. So 
because of these advantages, we let 
hot water shovel our snow 


Fig. 1 (top)—The pipe grids were installed on a subbase of crushed stone 5 in. 
thick and about 2 ft wider than the concrete slab. This construction provides a 
cushion for the grid, a certain amount of insulation between the grid and the 
soil, and aids in drainage. Fig. 2 (bottom)—The grid systems were designed so 
that any path followed by the water, from the time it leaves the supply line until 
it enters the return, is of equal length. The supply and return pipes marked “A” 
in this diagram of a heating grid are 3 in. pipe, the headers marked “B” at both 
ends are 2 in., and the grid itself (“C™) is 1'4 in. pipe 
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HOW TO SELECT FUEL 


for Plants and Buildings 


FRED MEYER, combustion engineer, Mid-West Heat Service, 
Chicago, discusses the perplexing (particularly these days) 
problem of fuel selection faced by the designing and operating 
engineer when planning a new boiler room. Flexibility in’ the 
fuel used must be provided for best results, circumstances often 
dictating that different fuels be used during different parts of 
the year (“dump” gas in the summertime, for example). A 
following article will discuss the subject of control rather 
thoroughly. Mr. Meyer presented a paper on this subject at a 
meeting on planning held by the American Hospital Association 


F on SELECTION for a particular 
installation has always been a per- 
plexing problem for the designing 
and operating engineer when plan- 
ning a boiler room, and the postwar 
fuel situation has made it more 
complicated. It has been augmented 
by an “economy of scarcity” in fuels, 
and considerable thought in design 
and planning is indicated by today’s 
conditions. 

The first basic question is the rel- 
ative cost of fuels. It is difficult, of 
course, to generalize on any state- 
ments of this type, because plants 
that may appear to be identical in 
design, construction, and operation 
face different fuel selection prob- 
lems. 

More fundamental than anything 
else is, first, the locality of the plant 
with respect to the availability of 
any particular fuel. It is obvious 
that a plant in the heart of a coal 
mining area would probably find 
that coal would be more economical 
than oil, gas, or a combination of 
these. Conversely, if the plant is in 
the heart of an oil refining area 
or in close proximity to a gas field, 
oil or gas may be more economical 
from the cost standpoint. 

Selection logically follows along 
the lines of determining availability 
of fuel to the plant location selected, 
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a study of the method of transpor- 
tation of the fuel from its source to 
the facility, and the method of han- 
dling the fuel relative to unloading, 
storage, and use. Particular atten- 
tion should be given to carload fa- 
cilities, if this is a possibility, be- 
cause in the case of coal or oil, the 
purchase of fuel on a carload basis 
is much more economical than on 
truckload basis in almost all cases. 


Type of Load 
Affects Choice 


The next important consideration 
is the size of the plant involved, 
the type of boilers in use or con- 
templated, and the type of steam 
load to be encountered. 

In order to make the problem spe- 
cific, let us pick an example of an 
installation in which we have a 
plant operating in the center of an 
otherwise residential area, with a 
peak load of approximately 400 hp 
and an operating pressure of 100 psi. 
Let us suppose further that the load 
varies during the severest condi- 
tions, from say 400 hp to 200 hp in 
3 hr. Suppose further that we are 
in a coal producing area and that 
the load is to be carried by two 150 
hp horizontal return tubulars. 

Our first and only consideration 
would probably be coal, due to the 


proximity of the fuel and 

cost, and we might select eit 
underfeed or a spreader stoker fo; 
our firing equipment. For the typ 
of load that we have imagined. a; 
underfeed would probably be quit 
satisfactory, low in initial cos'. ; 
would produce an efficiency suff. 
ciently high to make the select 
of this type of equipment desirab}; 

Now, let us change our problem 
Slightly. Suppose that we take th: 
400 hp to 200 hp drop in load in 
30 min instead of 3 hr and the 
find ourselves back to the 400 hp 
peak at an interval approximate) 
30 min later, maintaining the load 
for, let us say, a 1 hr period. It is 
obvious that in this case a spreader 
stoker might now be a happier se- 
lection due to its ability to chang 
load quickly and economically 

Unfortunately, our origina! prem- 
ise included the fact that we were 
in an otherwise residential area and 
so, of necessity, the problem of fi 
ash must be considered. If fly ash 
is objectionable in this area, then 
the possibility that a spreader stoker 
might be undesirable must be con- 
sidered. 

If this same plant, with the sam 
load conditions, is now placed in an 
area where coal and oil are equal) 
available, with little or no cost dif- 
ferential (calculating cost of fue 
against fuel only), we have created 
a new problem. Again, assuming 4 
rapid variation from maximum W 
low load condition in a short perio 
of time, we find that we would pre- 
fer to use a spreader stoker bui 
hesitate because of the fly ash prob- 
lem; in this event, we would exam- 
ine carefully the possibility of using 
fuel oil. In this particular instanct 
cost of fuel has for the momen! 
become a secondary considera ‘ion 

The problem of availability of the 
various fuels has caused many 4 
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ening engineer to wonder what 
the proper recommendation should 
be. We have been facing the un- 
a] condition of shortages in coal, 
and gas throughout the post- 
war period. A close analysis of this 
ituation indicates that all three 
shortages will eventually be over- 
conie. 

‘he shortage in coal is apparently 
due to two conditions: labor unrest, 
and lack of sufficient railroad equip- 
ment adequately to move large 
quantities of fuels required. The 
shortage of oil has been due pri- 
marily to four conditions: lack of 
wildeatting in bringing in new 
sources of oil; lack of refining ca- 
pacity commensurate with new de- 
mands; lack of sufficient storage 
space to handle the increased de- 
mand for liquid fuel; and lack of 
sufficient transportation to bring 
this fuel to market. 

Many engineers designing plants 
under these conditions have felt 
that in the ultimate, the design of 
any boiler plant should be so ar- 
ranged that fuels may be inter- 
changed, should this become advis- 
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Fig. 1—Combination gas-oil burner, showing the burner 
from the outside of the boiler as it would be applied to a 
typical installation. The gas burner may be removed readily 
by breaking the union and opening four bolts, which re- 
moves the plate from which the gas ring is suspended. This 
entire assembly is removed and burner then swings into nor- 
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able; and that any design not in- 
corporating the possibility of such 
a change would not be considered 
good engineering. This does not 
seem to be an undue precaution, 
and the consideration of equipment 
arranged so as to make an inter- 
change of fuels possible should be 
given thorough consideration in de- 
signing any plant. 

Another important factor that 
must be considered in selecting a 
fuel is that of the storage facilities. 
With fuel supply as erratic as it has 
been in the past few years, most 
designers are trending toward large 
storage facilities. With this thought 
in mind, careful planning should 
be the keynote in designing storage 
for coal. If adequate storage room 
is not available, this may be a con- 
sideration for deciding that oil 
should be used, as it may be stored 
underground. Coal may be stored in 
the open but serious deterioration 
occurs when this is done, with con- 
sequent loss in Btu value of the coal 

We have already mentioned some 
of the problems occurring when fly 
ash exists. Cognizance should be 








taken of the fact that fly ash offers 
problems of cleaning buildings and 
equipment which may be in the 
vicinity of a stack exuding fly ash 
In institutional buildings particu- 
larly, this is a serious problem. Some 
industrials also find difficulties with 
fly ash, due to the fact that the type 
of products they produce must be 
kept meticulously free from this 
type of contamination 


Fuel Handling 

in the Plant 

In analyzing the operating costs 
of a boiler room after we have con- 
Sidered initial fuel cost, the next 
problem is the fuel handling in the 
plant itself. We must examine, in 
the case of coal, cost per ton to 
handle fuel from the storage posi- 
tion to the point of consumption 
We must determine the cost of han- 
dling the fuel residue from the boil- 
er to its point of disposal. We must 
obtain the operating cost of the fir- 
ing equipment, maintenance costs 
for the equipment itself, refractory 
brickwork costs, and the cost of 
maintaining the boiler itself and 


Fig. 2—The burner shown in Fig. 1 from the boiler side. A 
steel plate is fastened to the boiler, upon which the assembly 
shown is mounted. The opening in the steel plate has a 
diameter slightly smaller than the register ring but slightly 
larger than the gas ring, so that all air entering the burner, 
firing with either gas or oil, enters concentrically around the 
mal position. The same controls may used for either oil or gas burner. This makes for intimate mixing of fuel and air 
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Fig. 3—Combination stoker-gas burner unit for . 
hospital employing an 
dumping grates. For summer operation, the stoke: 
hopper is removed and the air duct from the bur» 
er feeding to the tuyeres is blocked off by mean- 
of a_ steel plate. 
to the bottom of the windbox by removal of stoker 
plate provided at boiler front. 
dumping grates are protected by layers of insuls 
tion and firebrick as shown. This is readily remo, 
able when conversion back to coal is required for 
the fall and winter seasons. 
HRT and the system is designed to operate with 
forced draft from the existing stoker fan 
generate 300 hp on gas 


underfeed stoker with 


Air for the burner is introduced 


The tuyeres and 


The boiler is 150 hp 








other appurtenances. We must 
examine the power consumption of 
the firing equipment and its auxili- 
aries. Labor costs form part of this 
study, and these must be deter- 
mined as accurately as possible to 
obtain a correct analysis of the 
problem. 

Up to this point, we have been 
dealing in generalities in the dis- 
cussion of fuel selection. We have 
merely stated the problems con- 
fronting the designer in selecting 
this fuel. Let us now examine the 
step-by-step method by which we 
may properly arrive at the solution. 

The first step is to make an ac- 
curate analysis of the steam load. 
From this analysis, it is possible to 
select the best type of firing equip- 
ment available, commensurate with 
the load demands. When this has 
been determined, it is then possible 
to select a fuel or fuels which might 
be used advantageously with this 
type of equipment. 
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For example, if an underfeed sto- 
ker is to be used, the cheapest fuel 
might be 1% in. screenings; if a 
spreader stoker, a cheaper coal could 
probably be employed, perhaps % in. 
screenings. If a chain grate stoker 
were to be used, a still cheaper coal 
might be advantageous; or, if an oil 
burner were to be used, the availa- 
bility and costs of No. 5 and Bunker 
C fuel oil should be considered. For 
each type of equipment considered, 
an overall boiler-burner efficiency 
should be set up. This, of course, 
would vary with the type of firing 
equipment and the type of boiler. 


How to Figure 

Cost of Fuel 

Next, we would obtain the cost per 
100,000 Btu output for the fuel se- 
lected. This cost may be determined 
in the following way: 

Let A equal the cost per unit of 
fuel, either a ton of coal, gallon of 
oil, or a unit of gas; B equal Btu 
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per ton, per gallon, or per gas unit 
[gas may be sold per therm (100,00 
Btu) or per 1000 cu ft, dependi 
upon the locality]; E equal overall 
efficiency of boiler and firing equip 
ment; and C equal cost per therm 
or 100,000 Btu output. Then 


A 








(B X E) /100,000 


We are now able, by comparing 
the direct cost of coal with oil 
gas, to evaluate a load in terms 
the amount of fuel used per month 
and easily compare the relative cost 
of each. For example, let us assum* 
that in a 30 day firing peri 
use 800 tons of 11,500 Btu coal a! 
$10.85 per ton. The overall boiler- 
stoker efficiency is 64.5 percen’ 


then find, by using our formu 
our cost per therm output ‘o Dé 
$10.85 divided by [(23,000,000 > 
0.645) /100,000) or $0.073. 
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Let us further assume that a gal- 
lon of Bunker C oil having a heat 
content of 151,000 Btu costs $0.09 
and the overall boiler burner effi- 
ciency is 74 percent. By use of our 
formula, we have $0.09 divided by 
[(151,000 x= 0.74) /100,000) or $0.08. 

Our coal cost for 800 tons is $8680. 
The relative cost of oil against coal 
is $0.08 divided by $0.073. This, mul- 
tiplied by $8680 gives us our total 
fuel cost for oil, or $9512. 

This completes the first step in 
our determination of fuel costs—a 
relative comparison of costs of fuel 
against fuel only. The next steps 
involve the determination of fuel 
handling costs at the plant. In order 
to determine this, we must calculate 
the number of firemen employed in 
coal handling and the time con- 
sumed in removal of ash or clinkers. 
The total amount of fuel handled in 
tons, assuming coal, divided by these 
costs, should then be added to the 
initial per ton cost of the fuel. 

To continue with our example, 
let us say that we employ two men, 
besides our plant engineer, per shift. 
The services of one man are re- 
quired entirely in the handling of 
coal and ashes on each shift. Let 
us assume further a cost of han- 
dling the disposal of ash. These 
costs must be added to our initial 
cost of. $8680 to obtain our total 
fuel cost. 

Were we to employ automatic oil 
firing, it might be possible that we 
could dispense with the services of 
one man per shift, due to the fact 
that we would have no coal or ash 
handling problem. 


Maintenance of 

Refractory 

Our next consideration would be 
the maintenance of the refractory 
furnace. It is the author’s experi- 
ence that the maintenance of re- 
fractory brickwork in coal fired 
equipment runs slightly higher than 
in the case of oil firing; this is, of 
course, dependent on the method of 
firing. In plants employing spread- 
er stokers, there is a tendency for 
the fly ash to fuse in some cases to 
the side walls. This fused ash is 
difficult to remove and eventually 
causes deterioration of the chamber. 
In the case of chain grate stokers, 
difficulty is experienced in main- 
taining the refractory at the grate 
lines, and in the case of underfeed 
stokers, difficulty is experienced at 
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the line of the dead plates. In oil 
firing equipment—generally speak- 
ing—if impingement of the flame 
against the brickwork does not oc- 
cur, the life of a combustion cham- 
ber may be maintained for a longer 
period of time than for coal firing. 
In all cases, the assumption is made 
that the heat release is not exces- 
sive. 

Another factor in the deteriora- 
tion of a combustion chamber when 
burning coal in the midwestern 
area, would be high sulphur content 
of many coals which would be of- 
fered on the existing market. High 
sulphur coals produce sulphur diox- 
ide or sulphur trioxide, which at- 
tack refractory brickwork. This acid 
action results in brickwork deteri- 
oration and many users of coal 
therefore insert clauses in specifica- 
tions as to the maximum sulphur 
content permissible. 

Some fuel oils also have high sul- 
phur content, particularly the Wyo- 
ming oils, and fuel oil specifications 
should be examined carefully to as- 
sure that the sulphur content is not 
unusually high. 

The cost of maintaining refrac- 
tory brickwork must be added to 
the fuel cost in the cases of coal, 
oil, or gas as a part of the total 
operating cost. 


Use of Cheap 
Gas in Summer 

In many localities, natural gas is 
available and may be purchased 
cheaply at certain times of the year. 
This is due to the fact that the gas 
line serves many consumers for di- 
verse heat and process loads which 
are considerably higher during the 
winter months of the year than dur- 
ing the months from April to Octo- 
ber. In most cases, these natural 
gas lines are served from fields in 
Texas or Louisiana on a contract 
basis of accepting a specified mini- 
mum number of millions of cubic 
feet of gas per month. Irrespective 
of whether or not this gas is used, 
the pipe line company must pay 
for this minimum. The minimum 
is determined, in most cases, in 
terms of the maximum load de- 
manded at peak times, and the ratio 
of maximum load to average load 
is called the load factor. 

Obviously, if the gas company 
serves only the same facilities the 
year ‘round, the amount of gas pur- 
veyed in the summer would be con- 
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siderably smaller than the moy, 
of gas handled in the win er 7 
minimize the difference bety ey the 
peak and the low load, gas Mpa 
nies have adopted the strat. em » 
offering relatively cheap g © {1 
April to October, inclusive. (n th 
way, the gas line may be © ade» 
handle a relatively high loa  factp 
the year ‘round. 

If this type of summer «is ry, 
is available to the plant be ng &. 
signed, an examination of thie ray 
and the availability of gas mai, 
to the plant should receive carefy 
consideration. In some instance 
the gas line may be sufficient |y clos 
that no considerable expendituy 
will be necessitated in order ‘to brine 
gas into the facility. Applying ow 
formula for basic fuel cost, we may 
then determine the cost of 100.0% 
Btu of output for gas, as compare 
to coal or oil, and if the figuy 
shows that a saving may be effected 
by the use of gas, we would the 
study the possibility of the desig 
of the equipment with combination 
gas and coal or gas and oil. Many 
arrangements of equipment are pos. 
sible with combination gas and cod 
equipment, and some manufactur 
ers design combination 
equipment. 

In many localities, interruptible 
gas contracts are available. Thes 
contracts are offered for the entir 
year, but the user must cease gas 
firing on demand from the purveyor 
in a specified number of hours 
the gas dispatcher may give th 
consumer from day to day a state- 
ment as to the amount of gas he 
may use in a 24 hr period 

It is obvious that this type 
contract requires the selection 0 
equipment which must offer the 
operator a simple means for chang 
ing from one fuel to the other 
There are at the present time mat) 
installations of combination £4 
with spreader stokers, chain grat 
stokers, and underfeed stokers; an¢ 
in a few instances, there are insta- 
lations which combine oil with 2% 
and coal in a similar manner. T2 
is particularly true in facilities 
where gas is offered on an inter 
ruptible basis for approximate.) 
eight or nine months of the yea 
with the possibility of bu’ a 'e 
days interruption during this um 
For these few days, oil is used an 
for the balance of the year ‘he 
stallation is fired with coa 
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As 18 storY Dallas office building 
has just been entirely air condi- 
tioned in 30 days and Co-Owner 
T. K. Irwin gives credit for the ac- 
complishment to labor-contractor 
cooperation of a type which he 
thinks “should set a national pat- 
tern.” The job on the Irwin-Keasler 
building was done between April 1 
and May 1. 

Three factors stand out as re- 
sponsible for the record-breaking 
installation job, according to Mr. 
Irwin: willingness of all groups to 
sit down around a conference table 
and evolve their agreements, selec- 
tion of packaged air conditioning 
units, and the personality of the 
young structural engineer and for- 
mer Seabee who served as general 
superintendent. 

A former student at Massachu- 
setts Institute of Technology and a 
Seabee with a record for action in 
Attu and Okinawa, Genera! Super- 
intendent G. L. Howell kept his 
finger on all phases of the mam- 
moth undertaking and helped 
maintain complete harmony among 
the 210 workers and six subcon- 
tractors involved on the project. 


An idea of the magnitude of the 
project is gained from a few sta- 
tistics on individual jobs. Sheet- 
metal workers turned 35,000 lb of 
sheet aluminum into nearly a mile 
of air ducts, right on the scene 
More than 2000 ft of pipe was in- 
stalled in the 18 floors of the build- 
ing to carry the 1150 gpm of water 
required. Electricians built and in- 
stalled a giant electrical switch- 
board to power 159 motors in 10 
days. One of the largest .cooling 
towers in Texas was erected. 

A million dollars worth of liability 
insurance was carried on the job, 
and it is reported that not a single 
mishap occurred. Tenants suffered 
but little inconvenience as workmen 
cut through walls, installed air 
ducts and water pipes, and boxed 
in the finished installations 

Seventy-seven packaged air con- 
ditioning units were used. These 
were placed in batteries of 12 on 
each third floor, to serve the floor 
on which they stood and the floor 
above and below. 

Matthews Engineering Co., Dallas, 
furnished the units. This was the 
largest single order ever received by 
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30 Days to Condition 
_ 18 Story Building 


The Irwin-Keasler building, Dallas, is 
air conditioned with 77 packaged units 


the manufacturer. Individual units 
“proved the best type of system 
since the building is L-shaped. Too 
decentralized units eliminated the 
need for a large outside conduit en- 
tering each floor and blowers to 
force air horizontally from this con- 
duit.”” With the basement already 
fully utilized, there was little room 
for a large single unit 

The cooling tower, one of the big- 
gest in the state, was erected on a 
wo story portion of the building. It 
is able to reduce by 10 deg the 
temperature of the water required 

Work schedules were carefully 
drawn, timing work so that the task 
could be completed within 30 work- 
ing days. So carefully were they 
worked out that by the third day of 
actual installation work, Superin- 
tendent Howell was able to predict 
the precise date of completion 

Irwin and Co-Owner T. F. Keasler 
were so proud of the speed record 
that they bought full page adver- 
tisements in Dallas newspapers on 
Sunday, May 9, to salute members 
of the 16 labor unions and con- 
tractors and suppliers who had 
part in the project 
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T. NAPIER ADLAM, vice president of the Sarco Mfg. Co., Bethlehem, Pa., 
is one of the country’s foremost authorities on radiant heating, his experi- 
ence with it beginning many years ago during its development in England. 
He gives here his views and opinions on a number of questions that come 
up in the application of this kind of heating to many types of buildings 


Pramerrat PURPOSE of this article is 
to explore some of the problems 
that apparently confront many de- 
signing engineers and architects in 
deciding on the best way to handle 
radiant heat installations. Because 
of the varied nature of these prob- 
lems it is practically impossible to 
describe within a reasonable space 
the many phases of design which 
seem to present the greatest diffi- 
culties. It may be sufficient, how- 
ever, to mention a few of the more 
pertinent points which, from time 
to time, have been brought to my 
attention, and to analyze them as 
they appear from various view- 
points, in the hope that some light 
may be thrown on some of the ob- 
stacles encountered by many archi- 
tects and engineers. 

In most cases I find that the 
major troubles arise from faulty 
design brought about by inexperi- 
ence, or by the acceptance of in- 
correct statements. Some faults 
arise in connection with the in- 
stallation work, but these I find are 
generally confined to air pockets, 
short circuiting, and similar short- 
comings. Here again, these errors 
invariably are due to lack of ex- 
perience in this class of work. 

As to the actual! faults which 
affect the occupant, it is safe to say 
that one of the most frequent com- 
plaints which reaches me is high 
floor temperatures, while an equally 
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serious although not as frequent 
complaint is in connection with 
drafts. Quite a number of com- 
plaints are received in regard to 
variable room temperatures, but 
often these occur because balancing 
fittings have not been installed, or 
due care has not been given to the 
regulation of water flow in the vari- 
ous coils after the system has been 
started. 

Quite a number of faults seem to 
arise because the different types of 
floor or ceiling construction have 
not been taken into consideration 
when the pipe coils were calculated. 
The question of floor temperatures 
should receive very serious consid- 
eration, especially in view of the 
many contradictory statements 
from various sources, many of 
which appear to have been made 
without careful analysis. Some of 
these statements can be classified as 
bona fide opinions, even though 
they may appear wide of the mark 
but, on the other hand, some are 
so obviously incorrect that I am 
afraid they can only be classified as 
the results of poor information on 
the part of their authors. 


Heat Is An 

Elusive Thing 

The difficulty in obtaining reliable 
data in connection with heating 
systems is that heat is so elusive. 
It is often impossible to restrain the 
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action of heat for a sufficient time 
to make reliable recordings, and 
since heat is one of those thing; 
which will not stay put, it is ver 
easy for those not having a very 
wide experience with all kinds of 
heating systems to be mislead when 
collecting data with radiant heat- 
ing panels. 

When faced with the problem of 
deciding which position is best for 
the panels, the engineer wil! usual- 
ly find it advisable to settle the 
issue by examining the floor an¢ 


the ceiling construction consistent 
in all rooms, whereas the floor con- 
struction may vary considerad) 
from room to room. This difficulty 
can be met by having two or three 
zones or by using more or less pipe 
according to the conductance of the 
construction or emissivity of the 
surface. However, if we intend! 
produce a first class job with com- 
fort in all rooms, we invariably have 
to use different factors for hea 
transmission from the pipe coils 
since one factor will not apply “ 
all conditions. 

I have no particular pre/erenct 
for floor heat over ceiling heat, © 
vice versa, but a heated floor co’- 
ered with carpet will give 4 ver’ 
mild and pleasant sensation ©! com 
fort, providing the surface tempe- 
ature is not too high. There - 


ling 


many cases, however, where °°2!5: 


1948 


ev 


int 
wi 
tio 
an 


hi 


qu 
Sta 
he: 


He 





saat d 


hea: will not take care of large heat 
josses at low level and, then again, 
there are cases where it is prac- 
tically impossible to use anything 
but ceiling heat. 

Unfortunately, there are many 
radiant heat enthusiasts who think 
that radiant heat panels will do 
anything and everything, regard- 
jess of where they are placed. This, 
of course, is a basic error of the 
most serious nature. 

There are others who think that 
because radiant heat is essential for 
true comfort, we should have ra- 
diant heat rays to the exclusion of 
all other methods of applying heat. 
Obsessed with this idea they recom- 
mend that since we obtain heat 
from the sun which is above us, and 
because the ceiling panels usually 
vive off less convected heat than 
those in the walls or floors, the 
ceiling position is the complete an- 
swer for real comfort. This theory 
also is basically incorrect, although 
we must admit that some units sold 
as radiant heat units are practical- 
ly convectors, since most of the heat 
given off is convected heat. 

Our main object in dealing with 
any building should be first to in- 
sure that we can maintain in each 
room a mean radiant temperature 
at all times compatible with the 
radiation loss from the human body. 
If we fail to do this we forfeit the 
true principles of radiant heating, 
regardless of where we place the 
panels. 

A good heating engineer will first 
aim to place the panels in the most 
suitable position to obtain the cor- 
rect MRT. He will then know from 


experience whether it is desirable 


or even essential to supplement the 
output from the panels with some 
other method of heating to give 
comfortable and healthy conditions 
everywhere. 


Incorrect Application 

Can Cause Drafts 

There are cases where floor heat 
incorrectly applied will create drafts 
which are found to be most objec- 
Uonable and difficult to counteract, 
and, on ‘the other hand, there are 
instances where ceilings are too 
high to be very effective. As to the 
question of drafts, it is an erroneous 
statement to say that with radiant 
heating it is impossible to have 
drafts, and yet this statement has 
led to many unsatisfactory installa- 


tions, especially in churches and 
public buildings. 

It is perfectly true that low tem- 
perature radiant heating panels will 
not create convection air currents 
to the extent we encounter with 
other types of heat emitting sur- 
faces. But since we do not alter any 
of the known physical laws by in- 
stalling radiant heat panels, we 
shall certainly meet with very ob- 
jectionable drafts if we create con- 
ditions which induce a_ serious 
movement of air. 

To explain this, I give in Fig. 1 a 
transverse section of a very beauti- 
ful church which, upon request, I 
visited after the heat had been 
started and trouble encountered. 
The floor was heated in the usual 
way with pipes embedded in the 
concrete, and the designer had, un- 
fortunately, been lulled into un- 
suspecting complacency by the 
usual statement, recorded above, 
that with radiant heat no drafts 
would be felt. In this particular 
case, the church was somewhat 
high in relation to its width, and 
several fairly large stained glass 
clerestory windows were installed at 
high level. The surface of the cen- 
ter aisle had a rough concrete fin- 
ish, while the floor surface on both 
sides of the aisle was covered with 
asphalt tiles. This area will be used 
for pews, but because of the draft 
conditions obtained from the heat- 
ing system the congregation in- 
sisted that work on the pews be 
suspended until this could be cor- 
rected. Chairs were being used in 
the interim 


Cause of Drafts 
in a Church 


The surface temperatures of the 
floor under working conditions were 
found to be fairly consistent, show- 
ing that the embedded pipes were 
distributing the heat evenly, but be- 
cause of the lower emissivity of the 
asphalt tiles on the sides as com- 
pared with the more effective sur- 
face of the rougher concrete aisle, 
much more heat was given off per 
square foot of area from the center 
aisle than from the tiles. Further- 
more, still feeling secure in the be- 
lief that drafts would not occu 
where radiant heat was provided, 
the engineer had evidently ignored 
the effect of the large clerestory 
windows and the rapid cooling 
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Fig. |—Air in contact with the center 
aisle in this church warmed easily and 
rose rapidly and the cool air descend- 
ing at the sides was not efficiently 
heated by the asphalt tile portions of 
the floor to counteract the draft 


effect of the very exposed side walls 
of the church. 

Even with the outside tempera- 
ture of 40 F which prevailed at the 
time of my visit, the drafts created. 
following the course indicated by 
the arrows in Fig. 1, were most ob- 
jectionable. The air in contact with 
the surface of the center aisle 
warmed easily and rose very rapid- 
ly to the roof, as was clearly dem- 
onstrated by a cloud test. The de- 
scending air was rapidly cooled as 
it moved over the clerestory win- 
dows and side walls and there was 
not sufficient heat given off from 
the floor near the outer walls to 
counteract this falling current of 
cool air because of the aforemen- 
tioned inefficiency of the polished 
asphalt tiles on the sides. 

Had the individual heat losses 
been taken into account and due 
regard given to the effect of the 
emission from the different floor 
surfaces, it would have been a 
simple matter when erecting the 
church to have provided some pan- 
els, or convectors, in the side walls 
under the windows, or to have in- 
stalled some kind of solid baseboard 
panels along both sides of the 
church to counteract the effects of 
drafts. Since the church was al- 
ready finished before the fault was 
discovered, the remedy will be a 
much more expensive undertaking. 


Another equally erroneous claim 
one often hears is that with either 
floor or ceiling heat it is possible to 
have open windows without fear of 
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Fig. 2—Surface temperatures which can be expected with 
the type of floor construction shown and with ™% in. pipes 
spaced 9 in. apart and a mean water temperature of 102 F. 
Surface temperature directly above the pipes is only 3 deg 
more than between the pipes 


feeling a draft. While this state- 
ment is not literally true, it is pos- 
sible, of course, to prevent the hu- 
man body from feeling cold even 
though the air is at a comparative- 
ly low temperature, providing suffi- 
cient radiant panel surface is pro- 
vided to keep the body warm. 

It must be remembered, however, 
that if the human body loses more 
heat by convection than is compat- 
ible with comfort and health, the 
ratio of heat losses is thrown out of 
balance and we are not really com- 
fortable. The only safe way to en- 
sure a good radiant heat system is 
to allow for all the heat losses in 
our calculations, and then to make 
sure that the mean radiant temper- 
ature of the room is within the lim- 
its required by the human body, 
and that the room air temperature 
corresponds with the MRT to guar- 
antee a perfect balance of heat. 


Heat Distribution Must 
Be Balanced 


More often than not, it does not 
matter whether we use ceiling heat 
or floor heat, but it does matter how 
well the system is balanced to give 
even distribution and comfort ev- 
erywhere. We may never be able to 
locate heating panels in the most 
efficient manner as theory demands. 
It behooves us, however, to use 
common sense and our general ex- 
perience with heating problems to 
produce the best results with radi- 
ant heat surfaces wherever they 
are placed. 

The cooling effect of large win- 
dows must always receive consider- 
ation if we are to produce a true 
comfort effect everywhere. It is not 
sufficient to place a heated panel 
above a large window to counteract 
the cooling effect of the glass. The 
overhead panel may throw down 
heat rays theoretically equivalent 
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Fig. 3—Surface temperatures which can be expecte.  \})) 
the type of floor construction shown and with 1 in. pi), 
spaced 18 in. apart and a mean water temperature of | 2 | 
In this case, there may be a difference of 15 deg, a~ coy 


pared with the 3 deg difference indicated in Fig. 2 


to the absorbing power of the glass, 
but the cool air moving down over 
the unprotected glass of a large 
window can create a current of air 
over one side of a person sitting 
near the window and become very 
objectionable. Furthermore, it often 
happens that much more surface of 
the human body is exposed to the 
cold windows than is exposed to the 
panel overhead. 

From experiments made with 
sandwich glass, as used in strato- 
cruiser planes, it seems that at no 
distant date we shall be able to have 
our windows electrically heated and 
thereby rid ourselves of one of the 
greatest difficulties we are up 
against in dealing with churches 
and public buildings. 

Returning to the question of floor 
panels, it seems that much confu- 
sion also exists in the minds of 
architects and engineers as to what 
can be expected from different 
types of floor construction and floor 
surface temperatures, and some 
very unsatisfactory jobs have re- 
sulted in consequence of this con- 
fusion. It appears from statements 
made that many advocates of floor 
heating believe that because a floor 
does not burn the feet or feel too 
warm, everything will be satisfac- 
tory. Here again, we are on danger- 
ous ground because we have health 
as well as comfort to consider. 

I have found it to be perfectly 
true that many people prone to 
rheumatism and similar maladies 
derive much benefit from a warm 
floor but, on the other hand, we 
also know from experience that per- 
sons spending several hours a day 
with their feet on too warm a sur- 
face will be much more susceptible 
to the effect of cold and wet win- 
try weather when they go outside. 
Therefore, it is not correct to as- 
sume that any floor temperature 


which does not actually bu 
feet will be equally satisfact 
general health if applied ov: 
periods. 

In England, where radiant 
ing was introduced, it was fo. 
years thought that the surfac: 
perature of the floor should 
be more than 70 F to 72 F 
with an accepted room air ten 
ture of 60 F, gives 10 to 
differential between the floo: 
face and the room air temperatur 
Since it is the effect of the warn 
floor on the human body through 
contact with the feet which is 
first importance, the relation be- 
tween the floor surface temperatur: 
and the air temperature appears t 
be of no real significance. How 
ever, this was the first problem that 
I had to contend with when apply- 
ing floor heating in America 
room air temperatures in the 
gion of 70 F. It was only after sev- 
eral years of careful research | 
I decided on a safe maximum s 
face temperature of 85 F. In t 
connection all my tests were mad 
with floors having very little tem- 
perature variation over the whol 
of the surface, since that 
only correct and satisfactory wa) 
heating a floor. 


Proper Spacing 

of the Pipes 

To ensure an even surfact 
perature it is necessary to 
late the spacing of the embedd 
pipes somewhat in inverse r¢ 
to the conductance of the floor ma 
terial used above the pipes, a 
use pipe of appropriate size to mee! 
these conditions. It is regret'ao 
in my opinion, to find some 
cates of radiant, heating | 
mending and installing larg 
pipes spaced widely apart, 
the pretense that “heat is 
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however the pipes may be installed. 

vo show the various results of 
spacing pipes in a concrete floor, 
Figs. 2 and 3 give the surface tem- 

ratures which can be expected 
with pipes 24 in. below the concrete 
surface, spaced at 9 in. and 18 in. 
respectively. These temperatures 
are such that the same amount of 
heat will be emitted from equal 
floor area, as would be the case if 
two identical rooms were provided 
with different floor panels having 
the pipes spaced 9 and 18 in. re- 
spectively. It will be noted, however, 
that with pipes spaced 9 in. apart, 
and water at 102 F, there is only a 
difference of 3 deg between the sur- 
face of the floor directly above the 
pipe and the surface of the floor 
between the pipes, whereas with 
pipes spaced 18 in. apart and water 
at 120 F there may be a difference 
of 15 deg. 

This latter incorrect phase of ra- 
diant heating is not given without 
my having encountered definite 
evidence of its effect. A very good 
example of what can happen when 
pipes are spaced too far apart was 
provided by schools which I have 
visited where both students and 
teachers were being distracted from 
their studies because of the result- 
ing unevenness in surface tempera- 
tures. 

It was reported that, unwittingly, 
a teacher or student would be 
standing or sitting with one foot 
resting directly above an embedded 
pipe and perhaps one foot on the 
cooler part of the floor, or with both 
feet resting above embedded pipes. 
Since the surface over the pipe cov- 
ered by the foot could not dissipate 
heat except by conduction, its in- 
tensity at that point very soon be- 
came unbearable. The person re- 
ceived a shock and moved his feet 
hurriedly. The result not only pro- 
duced a very serious psychological 
effect on the person concerned, but 
it was also found to be a continual 
source of distraction for the whole 
class. Thus, the work of the entire 
classroom became actually disor- 
ganized by these happenings, as I 
discovered from my own observa- 
tions when I visited some of these 
schools. 


Total Heat Emission 

\ffects Spacing 

There are times when it is not 
necessary to space the pipes close 


together if the total heat emission 
required from the floor is small. 
However, in these cases the temper- 
ature of the circulating water will 
also be low and no ill effect will be 
felt anywhere. If the concrete above 
the pipes is very thick, or a layer of 
material having low conductivity 
(such as a carpet, parquetry, or 
hardwood top flooring) covers the 
concrete, the intensity of the heat 
above the pipes is not so severe be- 
cause the retarding effect of the 
medium on the transmission of heat 
through the material above the 
pipes will allow more time for the 
heat to be conducted transversely 
along the concrete, thus giving a 
more even surface temperature over 
the whole of the floor area. It must 
be remembered, however, that in 
adding material which retards the 
flow of heat upward, we are simul- 
taneously making the downward 
flow of heat proportionally easier 
and a greater loss of heat is inevi- 
table unless we add considerably to 
the nonconductive medium below 
the pipes. 

Then again, there is the debatable 
question of total heat emission from 
a heated floor, and also from any 
type of heated panel. With an or- 
dinary floor surface, such as we 
have with smooth concrete and 
Similarly finished surfaces, it is 
found that with an average surface 
temperature of 85 F and the correct 
conditions of MRT and room air 
temperature as needed in this coun- 
try, the total heat transmission 
which can be relied on is approxi- 
mately 40 Btu per sq ft of floor sur- 
face per hr. This, of course, will 
vary somewhat if room conditions 
deviate from standard. For in- 
stance, cool air descending from a 
large window and moving across a 
heated floor will pick up consider- 
ably more heat than stagnant air, 
providing that the surface temper- 
ature of the floor can be main- 
tained. Usually, however, the cool 
air passing over any portion of the 
floor will lower the surface temper- 
ature locally, so that there is a limit 
to the extra heat which can be 
allowed for under such conditions. 


Sometimes it is possible to take 
advantage of this extra cooling ef- 
fect and utilize border heating near 
outside windows or outside walls 
where there is exceptional heat loss. 
This usually means that adjacent 
to the windows we place the em- 
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bedded pipes closer together and, if 
possible, raise the coils nearer to 
the floor surface, or we install the 
warmer flow pipes in that part of 
the floor under the windows and 
then continue the coils to the inner 
and more occupied portion of the 
room. 


Be Careful With 

Border Heating 

Even with these methods of get- 
ting extra heat we must exercise 
care not to overheat any part of 
the floor which may eventually be 
used by the occupants, for again 
we find experience has taught us 
the necessity of prudence in this 
respect. I have found at least one 
instance where border heating had 
been applied to a large office over 
an area which was originally ex- 
pected to be unoccupied, only to 
find later that it became necessary 
for some of the office staff to use 
the floor space around the wall 
where border heating had been in- 
stalled. So marked was the effect of 
the extra warm floor on those oc- 
cupying this area, and so many 
were the complaints, that those em- 
ployees occupying this section of the 
office were nicknamed “tenderfeet” 
by the rest of the staff. 

Unfortunately, we find that when 
radiant heating began to reach the 
competitive field, the factor for heat 
transmission was boosted to all 
kinds of fantastic (in my opinion) 
figures for no apparent reason 
whatever. First it was raised to 50 
Btu per hr, then to 60 Btu, and in 
some cases where it seems that the 
imagination had no limit, we find 
as much as 100 Btu per sq ft per hr 
mentioned. 


Does One Error 

Balance Out Another? 

I believe that, here again, these 
very high figures, if not simply the 
results of imagination, can perhaps 
be attributed to the erroneous con- 
clusions reached by some enthusi- 
asts who used high “U” factors for 
total heat losses from a building, 
only to find that in making a bal- 
ance sheet for their calculations 
they had some very large heat 
losses to balance against heat emis- 
sion. In figuring the heat emitted 
from a heated floor to balance such 
calculated heat losses, these engi- 
neers would then obtain results 
wide of the mark of accuracy 

It is claimed by some that by 
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Fig. 4—If some rooms have pipe coils in concrete, as 
indicated here, the mean water temperature to meet the 
requirements will be lower than with the constructions 


shown in Figs. 5a and 5b 


using high “U” factors for calcu- 
lating the total heat losses for ra- 
diant heat systems, as is often done 
with conventional methods of heat- 
ing, and then employing a high 
heat emission factor for radiant 
heat panels, the engineer will find 
that one error balances the other 
and everything will be satisfactory. 
This line of reasoning may satisfy 
the novice, but it is a very danger- 
ous assumption to make since it 
can lead to all kinds of errors and 
difficulties. 

It may be true that this method 
will tend to balance out in some 
cases; unfortunately, the complete 
truth may be revealed when it is 
too late, as on some jobs we may be 
using correct factors on one side of 
the equation and incorrect factors 
on the other, only to discover even- 
tually that we are left with some 
very unsatisfactory jobs. This in- 
variably occurs when we are deal- 
ing with the larger and more im- 
portant jobs, similar to the 
churches and schools referred to 
earlier. 

I am fully aware that it is often 
possible to obtain from fully ex- 
posed floor panels a slightly higher 
transmission of heat than the fig- 
ures I usually advocate*, but over 
the years I have found that it is 
safer to allow for the various con- 
tingencies which so often arise, 
rather than to take chances on 
something which cannot be cor- 
rected without partly demolishing a 
building. It must be remembered 
that a large percentage of a floor 
may be screened by furniture, so 
that it is very unwise to assume the 
highest emission factors it is pos- 
sible to obtain over the whole of 
the floor area. Then again, while 
designing a system we may be told 
by the occupants that no carpets 
or rugs will be used, only to find 





*See Radiant Heating, by T. Napier 
Adlam, chapt. 13, pages 228-66. 
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that eventually 
new occupants 
may want car- 
pets and mats or 
some other kind 
of floor covering. 
If the designer 
has already used 
the highest pos- 
sible factor for 
Btu emission, 
there is no mar- 
gin to meet such contingencies and 
difficulties begin to arise at once. 

It has been suggested—and, with- 
in reasonable limits, it is true— 
that since very low outside temper- 
atures exist for short intervals only, 
it is possible to allow for a higher 
floor temperature to take care of 
these conditions, and to use the 
more moderate surface temperature 
range during the average winter 
conditions. However, it is found that 
in many cases this suggestion is 
often carried to the extreme, es- 
pecially by those who hold the 
viewpoint that in the event of com- 
plaints being registered because of 
very high floor temperatures, the 
weather will soon change to a mild- 
er condition, allowing a drop in the 
floor temperature and thus en- 
abling them to elude the conse- 
quences. Unfortunately, this quick 
change in the weather does not al- 
ways happen as we may anticipate, 
and in some localities the very low 
outside temperatures extend over 
long periods. 


Need Margin for 
Severe Weather 


In designing a system we should 
certainly have some margin to deal 
with very extreme weather and to 
cope with unforeseen circum- 
stances, because if we have already 
banked on the available margin to 
deal with low outside temperatures 
which we know will exist, then with 
radiant heat systems we will have 
no safe margin for emergenices. 

With cast iron radiators and con- 
vectors it is generally possible to 
raise the temperature of the circu- 
lating water or the steam pressure 
to meet any reasonable emergency 
without creating any serious condi- 
tions for the occupants, but when 
in order to meet conditions which 
we know will exist at times during 
the winter it becomes necessary to 
heat radiant panels to a tempera- 
ture which is either unsafe for the 
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plaster or unhealthy for th 
then the heating enginee hg, 
failed miserably in his pro! 

Another problem which 
arises in applying radiant pa) °|s; 
a floor of a building involv . t, 
method of construction. I/ 
rooms have the pipe coils i 
crete, somewhat as illustra 
Fig. 4, then it will be found 
mean water temperature of 
100 F will meet the required © nqj. 
tions. If there are other room. wit) 
floors constructed with wood  pjst: 
somewhat as shown in Figs. 5a ang 
5b, then the mean water tempera. 
ture should be much higher to mee: 
the same conditions, proba! ! 
the neighborhood of 155 F. 7 
will be seen how impractical 
use one factor for the heat trans- 
mission from a pipe, basin ur 
calculations on the difference be- 
tween the temperature of the wat 
and the air temperature 
room. 

In dealing with these two typ 
of construction on a job, we wil! find 
it necessary to use two zones s 
one zone can operate at a much 
higher temperature than the othe: 
Sometimes it becomes necessary t 
have several zones in order to obtain 
a correct balance of conditions. Wa- 
ter temperatures will vary, depend- 
ing on whether the floors are cov- 
ered with carpets, linoleum, par- 
quetry and so forth, but providing 


Figs. 5a and 5b—With floor con. 
structions of this kind, the mean water 
temperature to meet the requirements 
must be considerably higher than for 
the application shown in Fig. 4 
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Figs. 6a and 6b—The author prefers 
to place the coils above the expanded 
metal, as shown in these sketches, 
when dealing with plaster ceiling jobs, 
rather than to have the coils in the 
plaster below the metal lath, as shown 


in Fig. 7 


PIPES SUPPORTED 
TO METAL LATH 


PLASTER CEILING 





Fig. 7—Pipe coils embedded in plaster 
below the metal lath. The author 
prefers the coils above the expanded 
metal, as shown in Figs. 6a and 6b 


the surface of the floor is not too 
smooth and polished, and providing 
the conductance of the medium 
above the pipes is not too great, any 
suitable floor construction can be 
adopted. 

We find that advocates of floor 
heating point out the danger of 
having a cracked plaster ceiling, but 
floors will also crack if the pipes in 
the coils are too long or the water 
temperature too high. Either pos- 
sibility exists only if precautions are 
hot adopted in designing and carry- 
ing out the work. 

Because of this danger of crack- 
ing I would like to offer a word of 
caution concerning the use of very 
long pipes embedded in concrete or 
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plaster without any means of ab- 
sorbing expansion. We often hear 
the remark that it is possible to use 
pipes 50, 75, and 100 ft long embed- 
ded in concrete without having any 
trouble due to expansion. It is not 
what happens the first year or per- 
haps the second year; it is what will 
happen in 10 or 12 years which 
really concerns the owner. 


I have seen installations where a 
leak developed in the embedded 
pipes on an average of every month, 
but it was only after eight years 
that the trouble really began to 
show itself. I suggest that these ex- 
periences should be a warning to 
those who think they have learned 
all about radiant heating in one or 
two years. 


In dealing with plastered ceilings, 
I prefer to place the pipe coils above 
the expanded metal, as shown in 
Figs. 6a and 6b, rather than to have 
the pipes embedded in the finished 
plaster below the metal lath, as 
shown in Fig. 7. With electric con- 
ductors and small copper pipes there 
is perhaps some reasonable claim 
for having these below the metal 
lath, although with small copper 
pipes there is some danger of sag- 
ging. Sagging of the pipes will not 
only form small air pockets, but the 
greatest danger with sagging pipes 
is that the thickness of plaster will 
vary considerably and leave weak 
spots in the ceiling. 

When the pipes are above the 
expanded metal, the plaster may be 
applied over the metal lath to an 
even thickness and will be less 
weight for the metal lath to support 
It is, of course, essential to add plas- 
ter above and around the pipes in 
either case to facilitate the conduc- 
tion of heat over the whole of the 
ceiling surface, because if this is 
not done much heat will be lost and 
the surface temperature will be un- 
even. There is also less chance of 
the surface plaster cracking and 
darkening with the first method 
than when the pipes are in the fin- 
ishing plaster and supported below 
the metal lath. 


Manufacturers of electric conduc- 
tors for radiant heating recommend 
that no other metallic reinforcing 
should be used at any point where 
it will be crossed by the conductor, 
because of the hum generated in 
the wire when the heating element 
is on. 
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HOW TO INSULATE 
VALVES AND FITTINGS 


Pipe flanges, valves, and fittings 
are perhaps the greatest Btu wast 
ers in otherwise efficient power and 
processing plants. These connec- 
tions are natural heat wasters for 
the simple reason that their odd 
Shape makes them difficult to in- 
sulate. 

However, modern techniques—as 
evidenced by the mineral wool in- 
sulated valves at the new Salisbury 
Axle plant in Fort Wayne, Ind 
make it a relatively simple matter 
to effectively insulate irregular sur- 
faces. 

The recommended procedure for 
effectively insulating these surfaces 
with mineral woo) is 

1) Cut and notch blocks of min- 
eral wool to conform to the given 
contour. 

2) Wire the blocks in place with 
16 gage galvanized wires or wire 
bands 





Well-insulated valves save many Btu's 


3) Apply a '4 in. coat of mineral 
wool cement, troweling it well into 
cracks between adjacent blocks 

4) Apply finishing: canvas jacket 
indoors; sheet metal jacket, roofing 
felt, or asphaltic finish outdoors 

5) For small fittings, insulating 
cement can be built up in separate 
coats no greater than 3% in. thick 
to a thickness equal to the insula- 
tion on adjacent piping 


Bulletin on 
Technique Available 


Recommended insulation tech- 
niques are given in detail in the 
U. S. Bureau of Standards bulletin 
CS 117-44 entitled Mineral Wool 
Blankets, Blocks, Insulating Ce- 
ment, and Pipe Insulation for 
Heated Industrial Equipment. Cop- 
ies may be had free, in limited 
quantities, from the Industria! Min- 
eral Wool Institute, 441 Lexington 
Ave., New York City. 
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SUCTION LINE HEAT EXCHANGE} 








MZrdarnumslOh\e Whey re Used in 


Refrigeration and Air Conditioning 


T HE ACTION OF a refrigerant suction 
line heat exchanger may be readily 
understood by reference to a pres- 
sure-enthalpy diagram of the re- 
frigerant in question. Fig. 1 shows 
the essential portions of such a dia- 
gram including a normal refrigerat- 
ing cycle. 


How Suction Line 

Heat Exchanger Acts 

Beginning with liquid refrigerant 
at 86 F in liquid line (point “A”), 
the refrigerant expands through 
the expansion valve to a lower pres- 
sure and temperature (point “B’’). 
Since no heat is added to or re- 
moved from the refrigerant during 
this short time, the conversion to 
lower pressure will be along the 
vertical line “AB” at constant en- 
thalpy. The portion “EB” of the 
horizontal line “EF” represents the 
portion of the liquid refrigerant 
evaporated to cool the remainder 
to the lower temperature. This may 
be demonstrated by reference to 
standard thermodynamic tables, the 
following values of heat being in 
Btu per lb: 





Heat of liquid at point “A’’............ 27.72 
Heat of liquid at point “E”............ 9.32 

OE inn b deae neha Ola be ae Uadaceesdavate 18.40 
Heat of vapor at point “F”............. 78.79 
Heat of liquid at point “E”.. cose Dae 
Latent heat @ 5 F. iédake .. -69.47 


If conversion ie: at constant en- 
thalpy 


Heat of vapor-liquid mixture at point 


The vefrigicant at point ‘ “B” then 
consists of a mixture composed of 
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26.5 percent saturated vapor and 
73.5 percent liquid. It is to be noted 
that the heat absorbed in the evap- 
oration of this percentage of the re- 
frigerant exactly equals the heat 
which must be removed from the 
liquid to cool it from 86 F to 5 F. 

The cycle then passes horizontally 
along the line “BF” at constant 
pressure. During this time the re- 
frigerant is absorbing heat in the 
evaporator, becoming saturated va- 
por at point “F.” At this point, the 
temperature still being 5 F, the suc- 
tion line will frost or sweat if imme- 
diately taken outside the refriger- 
ated space. 

It is necessary, then, to superheat 
the suction vapor to some point such 
as “C” in order to obtain a dry suc- 
tion line. In the absence of a heat 
exchanger, this superheating can 
be accomplished either by installing 
a drier coil (an extra length of suc- 
tion line in the form of a coil) or 
by readjusting the expansion valve 
to obtain a higher coil outlet tem- 
perature. If the expansion valve is 
not readjusted, the refrigerant will 
leave the coil in a condition repre- 
sented by point “G” (superheat 10 


H. E. FERRILL, chief engineer 
of the brass division of the 
Kerotest Mfg. Co., Pittsburgh. 
explained the use of refrigerant 
suction line heat exchangers to 
increase system efficiency in the 
April HPAC. He now discusses 
in detail how such exchangers 
function and gives practical data 
on their design and selection 


F, actual temperature 15 
any event, the refrigera: 
must reach point “C” (tem; 
65 F) before passing out of 
frigerated space. 


The vapor is then con 


along the line “CD” and cooled ang 


condensed at constant press 
“DA” to complete the cycle 


Referring again to Fig. 1 and 


standard thermodynamic tabk 
wasted cooling effect in Btu per 
between points “G” and “C” may & 
easily determined. 


Gp Ss bccuces 
H @ point “G”" ; 


If this cooling effect is utilized | 
reducing the heat content in t 
liquid refrigerant, the results aré 
follows: 


H @ point “A” 
Ds - debige tense 


H of subcooled liquid 
Final temperature of liquid 
PE Dia cedac¥adescece ce’ < 


Expansion then will be along the 
line “H-J” and the heat content 0 
the vapor-liquid mixture at the ex 
pansion valve outlet will be 21‘ 
Btu per lb. The percentage of “flas! 
gas” in this case will be (21.60 
9.32) /69.47, or 17.68 percent. This 
represents a marked reduction Iv 
the 26.5 percent in the previols 
instance. 

Further, if the expansion valve » 
readjusted to maintain 2 F super 
heat at the coil outlet, the availabe 
cooling effect is increased 


i eS SE. eveckscans 87 
H @ point “G” (S 2 F) 10.8 
iets dhtelga mekbab uta 4 ies : 

+ temperature of liquid : gera 

6 F. 
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‘ t of vapor-liquid mixture at 
— contetve outlet = 18.35 Btu per Ib. 
See nts “K” and “L’’). A 

Perc ntage of “flash gas (18.35 
32) ¢247 = 13 percent. 

if ois “flash gas” is considered 
rom ‘he standpoint of compressor 
yerformance, the importance of 
eeping it at a minimum can be 


nore readily understood. 





mportance of Minimum 

Flash Gas 

In all three of the above cases, 
he vapor entered the compressor 
at point “C.” Under these condi- 
tions the vapor has a volume of 
1.703 cu ft per lb. At a temperature 
of 5 F, the refrigerant has a latent 
heat content of 69.47 Btu per lb. 
However, without a heat exchanger, 
when 26.5 percent of the incoming 
liquid goes into “flash gas,” only 
73.5 percent of the liquid is avail- 
able to perform useful cooling. Ac- 
cordingly, each pound of refriger- 
ant will absorb only 73.5 percent of 
69.47, or 51.00 Btu per lb. The com- 
pressor must handle then (1.703 


© 51.00) X 1000 or 33.40 cu ft of vapor 


for each 1000 Btu absorbed in the 
evaporator. 

Tabulated for ease of comparison, 
the three cases are: 


Case I—No heat exchanger. Percent “flash 
gas.” 26.50. Cu ft per 1000 Btu cooling effect. 


33.40 

Case II—Heat exchanger. Superheat, 10 F 
Percent “flash gas," 17.68. Cu ft per 1000 
Btu cooling effect, 29.80. 

Case I1l—Heat exchanger. Superheat, 2 F 
Percent “flash gas.”” 13.00. Cu ft per 1000 
Btu cooling effect, 28.20. 

Cases II and III, then, represent 
an actual increase in compressor 
capacity over Case I of 12 percent 
and 17 percent respectively. Such 
improvements in the operating 
characteristics of any system cer- 
tainly should not be overlooked, 
particularly since no other part of 
the system is penalized to effect the 
improvement. The only case where 
this reasoning does not hold true is 
that of an insulated suction line, 
and these are few and far between 
with “Freon 12” systems. 


Subcooling Liquid Cuts 

Compressor Load 

It can be seen from the above 
analysis that the proper application 
of suction line heat exchangers for 
the purpose of subcooling the liquid 
refrigerant greatly reduces the load 
on the compressor and decreases its 
running time and operating ex- 
pense in the same proportion. In 
many borderline cases, a heat ex- 
changer can be the deciding factor 
between a successful installation 
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Fig. 1—Pressure-enthalpy diagram for the refrigerant dichlorodifluoromethane. 


This diagram is for the purpose of illustrating the text. Actual values used 


in the computations in the text were taken from thermodynamic tables 


and one which is a failure. This 
function of the heat exchanger is 
its most important. 

However, the device—when prop- 
erly used—also has an important 
effect on coil performance and ca- 
pacity. This can be readily under- 
stood by a consideration of the fol- 
lowing. 


Heat Exchanger Aids 
Coil Performance 

With a thermostatic expansion 
valve operating at 10 F superheat, 
most of the coil is filled with a liquid 
refrigerant and saturated vapor 
mixture. This mixture is largely 
liquid at the inlet end of the coil, 
the proportion of vapor increasing 
as it moves through the coil and 
absorbs heat. Somewhere near the 
outlet end, the refrigerant becomes 
100 percent saturated vapor, then 
continues to absorb heat until it 
reaches a condition of 10 F super- 
heat at the expansion valve bulb 

Referring to Case II above, and 
Fig. 1, the refrigerant is 82.3 percent 
liquid at the expansion valve. Dur- 
ing passage through the coil and 
complete evaporation, each pound 
of refrigerant will absorb 82.3 
69.47 57.1 Btu. After reaching 
saturation each pound will absorb 
only 2.44 Btu (difference of enthalpy 
between points “F” and “G”). A 
comparison between these two heat 
values is indicative of the propor- 
tions of the coil utilized for the two 
portions of the conversion from 82.3 
percent liquid to 10 F superheated 
vapor. 

In other words, 2.44/82.3 or about 
one-fortieth of the coil surface is 
used to superheat the vapor. In the 
balance of the coil, the refrigerant 





will remain at a constant tempera- 
ture of 5 F (disregarding pressure 
drop), while in the one-fortieth of 
its length, the refrigerant will in- 
crease in temperature to 15 F. Obvi- 
ously, this outlet portion is not as 
efficient as the balance of the coil 
in the removal of heat from the 
refrigerated space. This factor is 
considered in good coil design, how- 
ever, and consequently almost never 
causes difficulty 

On the other hand, in some cases 
the layout of the installation is such 
that it is necessary to lead the suc- 
tion line out of the refrigerated 
space almost immediately beyond 
the point of attachment of the ex- 
pansion valve bulb. Hence, it is 
sometimes necessary to readjust the 
expansion valve, arriving at a high- 
er coil outlet temperature in order 
to provide a dry suction line. The 
superheat in the vapor at the coil 
outlet will be increased accordingly 

If this superheat can be assumed 
to be a definite value, the effect on 
the coil performance can be ascer- 
tained. If the coil outlet tempera- 
ture after readjustment is taken to 
be 40 F rather than 15 F, the super- 
heat is correspondingly increased 
from 10 F to 35 F. The amount of 
heat absorbed by the refrigerant 
vapor in attaining this superheat is 
4.93 Btu per lb (difference in en- 
thalpy between points “M” and “F” 
on Fig. 1). 

Comparison of this value with the 
total heat absorbed per pound of 
refrigerant shows that the portion 
of the coil utilized for superheating 
the vapor has been about doubled 
to one-twentieth. This increased 
coil area operating at a higher tem- 
perature means that the balance of 
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Fig. 2—Suction heat exchanger capacity vs. evaporator refrigerant temperature 


the coil must operate at a lower 
temperature in order to handle the 
designed load. Lower coil temper- 
ature means lowered suction pres- 
sure at the compressor, with in- 
creased running time due to reduced 
capacity. 

Naturally, the reverse is true if 
the expansion valve is readjusted to 
2 F superheat after the installation 
of a heat exchanger. The portion 
of the coil used to superheat the 
vapor becomes negligible, thereby 
increasing the effective cooling sur- 
face to practically the entire area 
of the coil. 

This equalization of coil temper- 
atures which can be gained by the 
proper application of heat exchang- 
ers may be utilized to advantage in 
many ways. In medium temperature 
applications, it insures uniform and 
complete defrosting during off cy- 
cles. In air conditioning applica- 
tions, it renders the control of hu- 
midity more exact since the coil 
temperature has the most direct 
influence on the humidity. Of 
course, it can also be the final influ- 
eneing factor in the correct func- 
tioning of the installation in border- 
line cases. 


Design of Suction 

Line Heat Exchangers _ 

From the above it can be seen 
that the overall efficiency of the 
installation can be increased con- 
siderably by the transfer of rela- 
tively small amounts of heat from 
the liquid refrigerant to the suction 
vapor. Since the available cooling 
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effect is small, it is of fundamental 
importance that the device used for 
effecting the heat transfer be as 
efficient as possible. Since the suc- 
tion vapor is moving at a rather 
high velocity, the design should 
make some provision to allow suffi- 
cient time for the transfer to take 
place. An efficient method of doing 
this is to enclose the suction line 
within the liquid line, or vice versa, 
for their entire length. However, 
either method is expensive, the for- 
mer being more so due to larger 
tubing sizes involved, and neither 
affects the transfer soon enough to 
be entirely contained within the 
refrigerated space. Any other meth- 
od involves the slowing down of the 
suction vapor by inducing increased 
turbulence in its flow. This is the 
most common procedure but must 
not be carried to extrenies. Any 
slowing down of the suction vapor 
increases the pressure drop between 
the coil outlet and the compressor 
and therefore must be kept at a 
reasonable value. About 3 to 5 psi 


pressure drop through the suction 


side is customary. 

The pressure drop in the liquid 
line being less critical, it is common 
practice to extend its path consid- 
erably. Both liquid and vapor sides 
should contain considerable extend- 
ed surface in order that the device 
as a whole have as high a transfer 
coefficient as possible. 

In order to combine the features 
mentioned above with economy of 
manufacture, heat exchangers have 


been built in various types ecen: 
designs have featured comp ctn., 
and neatness of installati 
several efficient models ha\ — b¢., 
produced. They incorpora 
siderable extended surface ; 
liquid and vapor sides and i: jyc¢, 
certain amount of turbulenc: in t), 
suction vapor in order to reas 
the heat transfer efficiency 

In this connection, it is ir eres. 
ing to consider the relative lo. ation 
of the two sides of the device Bett 
results will be obtained if the liqui 
is placed outside the vapor. [t wy 
be remembered that the ti 
vapor does not possess enoug): coo). 
ing capacity to completely subeo9 
the liquid. Accordingly, si: th 
heat exchanger is installed with 
the refrigerated space, addition 
cooling effect can be obtained froy 
the surrounding air. The fina! tem. 
perature of the liquid can be re. 
duced to a lower point if it is ex. 
posed to this additional Oling 
effect. 


oOo 


Selection of a 

Heat Exchanger 

The selection of a heat exchanger 
for any specific application should 
follow the above general recom- 
mendations as to type, design, and 
location. However, it must be re- 
membered that the capacity of such 
a device is a function of the temper- 
ature difference existing betwee 
the liquid and vapor sides. Hence. a 
heat exchanger of a capacity en- 
tirely adequate for a 1 ton coi! oper- 
ating at a temperature of 10 F 
would be undersized if applied to: 
1 ton air conditioning coil operating 
at 35 F. 

The capacity of a heat transfer 
device is determined from the for 
mula: 


Q = AU X [@. — 6»)/Llog. (4. 4 
where 

Q = capacity in Btu per hr, 4 
area of transfer surface, U = overa. 


transfer coefficient, ®, initial 
temperature difference, and © 
final temperature difference 

The last expression in this for- 
mula is known as the logarithmic 
mean temperature difference. In 
any one heat exchanger, the other 
factors being constant, the capacity 
then is a direct function of this 
logarithmic mean temperatu! 
ference (log Af). 

If we assume three differen! vap- 
orator temperatures, the liquid and 


o. 
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hnal suction temperatures remain- 
ng coustant, we may evaluate these 
og 4!'s for each condition as a basis 
»f comparison. In each instance 100 
hercent efficiency of heat transfer is 
ssymed and the final liquid tem- 
erature is obtained by considera- 
jon of the amount of heat removed 
rom the liquid by the suction vapor. 
nitial liquid temperature is as- 
ymed as 86 F and final suction line 
emperature as 65 F in all cases. 


Vapor Liquid 

Coil Inlet Outlet 
Temp Temp. Temp Log At 
15 F —13 F 39 F 54.6 F 
5F 7F 46 F 42.1F 
35 F 37 F 73 F 22.6 F 


yraphically represented, this rela- 
jon appears as in Fig. 2. Obviously 
ince the log 4t¢ is the only variable, 
he bottom of the chart may be 
abeled “comparative capacity.” 
Relatively speaking, then, it can 
be easily seen that if the capacity 
of a suction line heat exchanger is 
100 percent at a 5 F evaporator 


memperature, the capacity at 35 F is 


approximately 55 percent and at - 
10 F, 120 percent. This curve rep- 
resents, of course, the conditions 
under a constant entering liquid 
emperature of 86 F, which is accu- 
rate enough for most instances. A 
higher entering liquid temperature 
due to a higher temperature of the 
condensing medium would natur- 
ally increase the mean temperature 
difference and hence the capacity 
of the heat exchanger. Conversely, 
a lower liquid temperature would 
lower the capacity. 

While the foregoing computations 
were made on a purely theoretical 
basis, the arguments presented are 
entirely from the practical stand- 
point. In practice, complete utiliza- 
tion of all the available cooling 
effect is exceedingly difficult to at- 
tain. Accordingly, the liquid refri- 
gerant will not reach as low a tem- 
perature, and the “flash gas” will 
be correspondingly higher than the 
values presented. However, even 
though the represented conditions 
are impractical to achieve in their 
entirety, the results accomplished 
are proportional to the engineering 
skill and effort applied in the design 
and application of heat exchangers. 
Any of those offered for sale by rep- 
utable manufacturers are well worth 
their price; and any designed and 
built on the job to fit a specific in- 
stallation should adhere as closely 
48 possible to these design and ap- 
plication requirements. 


Welded Steel Barge 
Stores Standby Oil 


To be prepared for any fue! short- 
ages that would result in slowing or 
stopping glass production at its 
Creighton, Pa., plant, the Pittsburgh 
Plate Glass Co. recently completed 
installation of standby oil-burning 
equipment. The burners, supplying 
heat for manufacturing glass, now 
have three sources of fuel—gas 
from company-owned wells, gas 
from a public utility, and fuel oil 

One of the major problems was 
finding adequate storage facilities 
for bunker C oil. No space was 
available on the plant grounds to 
build a tank of sufficient capacity 

As the plant is located along the 
Allegheny river and has harbor fa- 
cilities for unloading sand from 
barges, it was decided that the solu- 
tion to the problem would be storing 
the oil in a barge. This also would 
answer the question of transporting 
oil to the glass plant. The barge 
could be towed to oil company 
docks, loaded, and returned, with a 
resultant substantial saving in 
transportation costs. 

A standard 195 ft welded steel oil 
barge was selected for this service 
The barge was already under con- 
struction as a stock unit, so prompt 
availability was possible. Since 
bunker C oil, at low temperatures, 
has the consistency of tar and will 
not flow freely, it was necessary to 
make substantial changes to adapt 


the barge for cold weather storage 
of the oil 

Steam heating coils, in a sinuous 
pattern, are installed in the bottoms 
yf the eight cargo tanks. Steam is 
supplied from the plant through a 
4 in. main. The 3 in. oil discharge 
line on the barge is protected by a 
1 in. steam chaser. On deck, the 
steam and condensate lines are in 
one conduit, the oil cargo and steam 
chaser lines are in another. Both 
conduits are encased in a larger one 
Steam coils also are placed around 
the suction for each cargo tank 
The existing 8 in. cargo discharge 
line, standard on the oil barge, is 
blanked off as it is used only during 
loading at the refinery. A bypass is 
provided on shore to permit loading 
oil from tank cars to the barge 
through the regular 3 in. cargo line 
Regular size oil pumps normally 
used on this type barge would be 
much too large for the rate of dis- 
charge required for this service. In- 
stead, two piston type 37 gpm elec- 
tric pumps, with 550 volt motors, 
are employed. The pumps are kept 
warm by steam chaser lines, and 
are weatherproof and explosion- 
proof. Either pump can take suc- 
tion from any of the eight cargo 
tanks 

With a capacity of approximately 
350,000 gal of bunker C, the barge 
holds almost a full year’s emergency 
fuel requirements 


Floating fuel oil storage tank is a welded steel oil barge moored to a concrete pier 


by specially designed timber spars connected in a pivot arrangement that permits 


the barge to ride high and low water. 
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INDUSTRIAL AIR CONDITIONL 


F, F. STEVENSON, designing engineer, presents here a 
summary of factors he considers when choosing the prop- 
er air conditioning method for an industrial building. Air 
conditioning has become a major mechanical feature of 


all modern structures. 


S e.ection OF THE right air condi- 
tioning system for a building de- 
pends upon an engineering analysis 
of the particular conditions affect- 
ing the project. It is thus impossi- 
ble to generalize or lay down a rule 
or set of rules to govern the choice 
of any of the various methods that 
may be employed. 

In his own engineering work, the 
author has found that a “check 
list” of the factors to be considered 
is useful in assuring that no perti- 
nent points will be overlooked in 
making the correct choice. In set- 
ting down these various items, it 
must be remembered that some of 
them may not necessarily apply at 
all under certain conditions, and 
that under any circumstances some 
of the points mentioned will be out- 
weighed by other considerations and 
will therefore not apply. The fac- 
tors that the author checks are 
summarized in this article. 


It was pointed out in the May 
issue that there are, generally 
speaking, two basic methods for 
cooling and dehumidification. The 
first method is to cool and dehumi- 
dify the air in a simultaneous proc- 
ess, so to speak, by reducing its 
temperature so that its leaving dew 
point is low enough to handle the 
latent heat load. The second meth- 
od is to dehydrate the air to the 
required point by one of several 
solid or liquid adsorbent or absorb- 
ent processes and to sensibly cool 
it to the required degree. 


Check factors for using well wa- 
ter, mechanical cooling, and chemi- 
cal dehumidification methods were 
given in the May article. Mechani- 
cal cooling is considered in more 
detail this month, and later articles 
will discuss coordination of the ar- 
chitectural and mechanical designs 
for industrial buildings. 


A more detailed comparison be- 
tween dehumidification by means 
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of lowering the dew point tempera- 
ture of the air or through an ad- 
sorbent or absorbent process may be 
apropos at this point. 


With the first method, the air 
must be cooled to a certain point in 
order to condense out the moisture. 
If considerable amounts of mois- 
ture are to be removed, the air is 
too cold to use and must be reheat- 
ed. This is a two way loss in the 
efficiency of the cycle. Also, it should 
be pointed out that surface cooling 
coils cannot be used if close control 
of the dehumidification is required. 
Close control can only be achieved 
by an air washer or sprayed coil 
delivering saturated air at the spe- 
cified temperature. 


On the other hand, the dehydra- 
tors using adsorbents or absorbents 
deliver air at too warm a tempera- 
ture to use and aftercoolers are nec- 
essary. This is especially true of 
those using silica gel or activated 
alumina. With the lithium chloride 
dehydrators, reheat may be needed 
in cold weather. As stated in the 
previous article, if supply air with a 
moisture content of less than 40 to 
45 grains per lb is required, then 
the dehydrators are favored, in the 
author’s experience. Above 45 grains 
the cooling method is more often 
used, with a washer necessary for 
close humidity control, in the au- 
thor’s opinion. 


If method No. 1 is used, there is 
a choice between a multiple unit 
system—usually several reciprocat- 
ing compressors, with water con- 
densers and direct expansion coils 
located in the areas they serve—or 
a central station system which may 
be a large reciprocating compressor, 
connected to direct expansion coils 
or to a water chiller, a centrifugal 
refrigeration machine connected to 
a water chiller, or a steam jet re- 
frigeration machine chilling water. 
There are a number of variations 
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of these choices, but we sh | cy. 
fine ourselves here to the alles 
multiple unit system and a entry, 
station system using chille: war 
The selection involves a nu: \ber 

controversial points upon whi 
much has been said and 


In making a choice betw: 


tiple direct expansion units | s cop. 
pared to a central station systey 
it is the author’s practice check 


the following items: 


Initial cost of each type of jp. 
Stallation. In installations of mo. 
erate tonnage, motor driven recip. 
rocating or radial compressors, wit! 
condensers, serving direct expan. 
sion cooling coils are usually eco. 
nomical in respect to first cost. | 
the higher tonnage field, high spee; 
centrifugal machines or steam je 
ejectors are favored, with steam je 
machines being the lower priced 0 
the two. 

Cost of operation. This depend 
somewhat on use. With multipk 
units, some may bé completely shu: 
down on low loads with commen- 
surate savings. With central station 
systems, some types have a goo 
operating efficiency at low loads. I! 
steam jet machines are used, water 
requirements are greater. 

Maintenance cost of each type 0! 
installation, which is affected 
some extent by location of equip 
ment at several points as compared 
to a central location. 

Bulk and weight of equipment 
which is decentralized in one case 
and concentrated in the other 

Space required. Total is greate! 
with multiple unit system, but » 
some structures the use of a num 
ber of smaller spaces with lighter 
loading is of advantage. With cet- 
tral system, total space may be !es 
but heavy loading must be consid 
ered. 

Installation must be consideret 
from the viewpoint of the available 
suitable locations in the structure 
Water pumps and considerable pp 
ing required for central system 
using chilled water. 

Depreciation rates for the 
types of installations. 

Performance. Multiple unit sy* 
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pms offer good fexibility and in- 
lve one heat transfer. Central 
ati systems involve two heat 
rs and their flexibility may 


rans 
e lil ted. 

speaking generally, as the ton- 
age the installation increases, 


e choice tends to swing more 
ward the central station system, 
sing chilled water. 

With the central station system 
sing chilled water, the cost of wa- 
pr piping is considerable. However, 
fk cooling coils are strategically lo- 
ated it will be possible to save in 
ir duct construction. With the 
ultiple direct expansion system, 
»e have the problem of refrigerant 
piping and pressure drop but the 
un of piping is much less. It may 
r may not be possible to save in 
ne air duct work. Remember that 
he running of covered pipes and 
ssulated ducts are two of the most 
xpensive items of present day me- 
hanical construction and any re- 
fuction in their length or size will 
ffect large savings. 


he Refrigerant 
Condensing Medium 


With mechanical cooling, deci- 
ions must be made with regard to 
he refrigerant condensing medium. 
Shall water cooled condensers or 
vaporative condensers, for exam- 
ble, be employed? With steam jet 
ystems, water cooled surface or 
arometric condensers are used with 
ater recirculated in former and 
rasted in latter. With centrifugal 
ystems, water cooled surface con- 
fensers are used. With reciprocat- 
ng machines a choice must be made 
between water cooled surface con- 
fensers and evaporative condensers. 
Check initial cost of surface con- 
fenser and cooling water as com- 
pared to evaporative condenser. The 
atter may have the advantage. 
Check cost of operation, with con- 
ideration to possible higher power 
osts in operating refrigeration ma- 
Hine with higher head pressures 
ommon to evaporative condenser 
peration. 

Check cost of installation, giving 
onsideration to the weight and 
bulk of the tower, with required 
accessories and the duct work re- 
huirements of the evaporative con- 
denser 
Check ease of installation, giving 
onsideration to possible roof re- 
Inforcement needed for tower, its 


weight and bulk, and the possible 
duct work requirements of an evap- 
orative condenser. 

Check maintenance cost, with 
consideration to necessity of fre- 
quent cleaning of evaporative con- 
denser and possible replacement of 
duct work carrying moisture laden 
air. 

Check depreciation rate with each 
type of equipment, with considera- 
tion to the scaling often prevalent 
in evaporative condensers 

Check performance of each type 
of equipment, including head pres- 
sure against which the refrigera- 
tion machine operates. 

Check the make-up water re- 
quired with cooling tower and evap- 
orative condenser 

Check pumping requirements for 
each type of equipment. Here the 
evaporative condenser may have the 
advantage. 

Surface condensers are used with 
centrifugal compressors and deci- 
sions regarding condenser water 
should be predicated on the follow- 
ing considerations. 

Can water that has previously 
been used in manufacturing proces- 


) 


ses be used for condensing service 

Can condenser water be re-used 
after leaving the condenser for 
manufacturing processes? 

Can the condenser water be 
wasted? 

If the answer to any of the above 
questions is “yes,” there is no need 
to recirculate the condenser water 
If the condenser water must be re 
circulated, consideration must be 
given to the means of cooling this 
water 


Atmospheric and Mechanical 
Draft Cooling Towers 


With surface condensers and re- 
circulated water, a choice must be 
made between atmospheric and 
mechanical draft cooling towers 
(except that atmospheric towers are 
seldom used with steam jet refrig- 
erating machines because of the 
possibility that during a hot day 
with little breeze, the temperature 
of the water off the tower would be 
so high, that the condensing pres- 
sure of the steam jet machine would 
go above the critical point and re- 
frigeration would cease.) 


A bank of four 24 by 120 four row direct expansion coils utilizing “Freon” 
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Check initial cost of each type of 
tower. Here the atmospheric tower 
may have the advantage. 

Check cost of operation of each. 

Check installation costs, which of 
course vary with bulk and weight. 
Here the mechanical draft tower 
may have the advantage. 

Check maintenance costs. The 
mechanical draft tower will prob- 
ably require more maintenance. 

Check depreciation rates. 

Check bulk and weight of each 
type. Here the mechanical draft 
tower has the advantage. 

Check performance of each type, 
remembering that the performance 
of an atmospheric tower is depend- 
ent on wind conditions as well as 
wet bulb temperature. 

Check water pumping head with 
each type. 

Check amount of make-up water 
required in each case. 


= of 
efrigeration Machines 

Using chilled water as the cooling 
medium, there are three choices of 
refrigerating machines; steam jet, 
centrifugal, and reciprocating. 
Steam Jet Machines 

Check initial cost of steam jet 
machine, with either surface or 
barometric condenser, against cen- 
trifugal or reciprocating machines 
using surface condensers. Cost of 
a larger mechanical draft cooling 
tower must be also considered with 
a steam jet machine because of the 
greater water requirements for 
steam jet refrigeration. 

Check cost of installation, the in- 
creased cost of installing a larger 
cooling tower being a factor with 
the steam jet machine. 

Check cost of operation—the cost 
of steam and the cost of water, of 
course, being the factors involved. 
The steam pressure is also a con- 
sideration. Steam jet machine will 
not show too great power cost in- 
creases with higher temperature 
water. However, if water tempera- 
ture exceeds the maximum design 
point, the steam jet machine will 
not refrigerate at all. Steam jet 
machine will show good efficiency 
with reduced loading through the 
shutting off of one or more of the 
steam boosters. 

Check space required by steam 
jet machine, including space for 
larger tower. 

Check bulk and weight of steam 
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jet machine, including the tower. 
Check make-up water required. 
Check control characteristics. 


Centrifugal Machines 


Check initial cost of centrifugal 
machine, including cooling tower, 
using either electric motor or steam 
turbine drive. Cost of centrifugal 
machine may be higher than steam 
jet or reciprocating. 

Check installation cost. 

Check cost of operation with 
steam turbine drive or electric mo- 
tor, which depends on cost and 
pressure of steam and cost of elec- 
tric current. 

Check control characteristics and 
efficiency at low loads. The steam 
turbine driven centrifugal machine 
has good efficiency at reduced loads. 
Reciprocating Machines 

Check initial cost. The system 
may be a multiple one, instead of 
being one large unit, the multiplex- 
ing of course affecting the cost. 

Check space and loading require- 
ments, which will vary with the 
multiplexing. In some building de- 
signs, it is easier to find a number 
of locations to accommodate less 
bulk and weight per unit than to 
provide one location for greater 
bulk and weight. 

Check efficiency at reduced loads. 
The capacity reducing mechanisms 
built into the larger reciprocating 
machines increase the reduced load 
efficiency. Two speed motors do not 
give great efficiency with light 
loads. 

Check use with evaporative con- 
densers. This may be advantageous 
in various respects. 

Check control characteristics, 
which may not be as good as with 
steam jet or centrifugal machines. 

Check cost of operation. With a 
well designed multiplexed system, 
it may be possible to shut off some 
units entirely under certain condi- 
tions, thus effecting substantial 
savings when loading is low. 

Speaking generally, with loads of 
150 tons and under, the reciprocat- 
ing system deserves consideration, 
in the author’s experience. 


Chilled Water Coils 
and Washers 


In addition to the choice of the 
refrigerating method, the proper 
selection between chilled water 
coils, direct expansion coils, and 
washers must be made. Following 
are some of the items it is the 
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author’s practice to check v rep & 
ciding between mechanica Voling 
with chilled water coils 4d yy. 
chanical cooling with a wash 
using chilled water. , 


Check initial cost of cc \s ip. 
membering that the cleana le ty, 
must be used with wate) ay 
washer. 

Check installation cost: He, 
the coil may have the adva) tage . 

Check depreciation rate alloy. 
ing for depreciation of elim inaton 


and spray nozzles with washer 
Check maintenance, remembering 


that coils may get slimy and neg 
cleaning, and that washer nozzig 
will clog and eliminators may rp. 
quire frequent replacemen: if a 


contains much smoke. 

Check operating costs. | 
coil may have the advanta 

Check space requirement 
and washer. Here the coi! has; 
decided advantage. 

Check water requirements. whic: 
depend on temperature rise of wa. 
ter with coils and number of spra 
banks used with washer. A washer 
usually requires considerably mor 
water for a given load than ac 

Check pump and pump power 
requirements. 

Check on water recirculati 
Water may pick up dirt and 
in washer sump. 

Check air filters required. Wate 
sprays will not eliminate smoke 
soot. 

Check on mean temperature dif. 
ference and its effect with eac 
type of equipment. Here the 
terflow coil has an advantage 

Check on control of humidit 
Coil usually delivers unsaturated 
air, but does more dehumidificatio 
than washer. If washer deliver 
saturated air, control of humidit 
can be excellent, which is especia- 
ly advantageous where narroy 
limits of relative humidity are re 
quired. 


Direct Expansion Coils 

and Washers 

In comparing mechanical! coolin 
with direct expansion coils an 
with a washer using chilled wate! 
the following items are checke 

Check initial cost of each type © 
equipment. The direct expansid 
coil may have the advantac' 


Check installation cost. He! 
coil has the advantage. 


[Concluded on page 1! 
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Oscar Faber. 


consulting engineer of London, England, discusses piping 
design and layout for HPHW 
data he has found useful. In April, he explained the funda- 


systems, including tabular 


mentals of using HPHW for process and space heating; future 


boiler 


installation and general design 





Pipe Sizing, Design, and Layout 


ls THE CASE Of high pressure hot 
water Systems, temperature drops 
up to 100 F may be used, owing to 
the high initial temperature of the 
water 

If process heating or a steaming 
calorifier (heat exchanger) or sim- 
ilar usage is served from the system, 
the temperature drop between flow 
and return of the primary water 
must be such that, while the return 
s above the temperature of the 
secondary system, the flow temper- 
ature does not call for too high a 
pressure. 

If, for instance, the secondary 
system is required to work at 250 F 
the lowest primary return temper- 
ature permissible might be about 
270 F, and if the temperature drop 
vetween the flow and return were 
100 F, the flow temperature would 
be required at 370 F, equal to a 
saturation pressure of 159 psi. If 
the primary system were designed 


‘ 


‘Or a temperature drop of 50 F in- 





stead of 100 F, the flow temperature 
would then be 320 F, corresponding 
to a saturation pressure of 75 psi 

Where straight space heating is 
to be provided without process 
usage, a temperature drop of 100 F 
appears to be a Satisfactory basis 
of design, and is one commonly 
adopted. 


What Determines the Pressure? 

The pressure at which the system 
is to work is thus determined by: 
(a) Whether there is a process re- 
quirement, and if so, at what tem- 
perature it works. (b) The desirable 
temperature for the heat emitting 
elements, where straight space 
heating only occurs. 

There is no point in attempting 
to economize in the area of heating 
surfaces by pushing up the pressure 
and temperature, if the latter means 
using heavier piping and flanges 
and heavier boiler construction. Al- 
lowing for the 100 F drop, and a 
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return temperature of the order of 
220 to 250 F, we get a flow temper- 
ature of 320 to 350 F. This gives 
pressures of the order of 75 to 120 
psi. Where process requirements 
require high temperatures, this 
pressure may, in some cases, go up 
to 150 or even 200 psi 

For reasons which will be appar- 
ent later, it is desirable to fix the 
saturation temperature some 10 to 
20 deg above that required for the 
flow to the system. 


Avoiding Steam Formation 

A typical circuit for a high pres- 
sure hot water system is shown in 
Fig. 1, which also gives the pressure 
distribution throughout the system 
It will be seen that between the 
boiler and the pump suction, the 
pressure may fall below the satura- 
tion pressure, and if this occurs, 
part of the water will flash into 
steam, causing noises and shock in 
the piping system 
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Apart from this, there is a point 
at the actual suction of the pump 
where the water velocity is sud- 
denly increased as it enters the im- 
peller, where again the drop in 
pressure may cause cavitation. 

These effects may be overcome in 
two ways. The pump may be placed 
at a level well below the boiler 
outlet with a connecting pipe drop- 
ping vertically to the pump suction, 
so increasing the static pressure. 
In addition, cooler return water may 
be injected into the flow from the 
boiler, as near to the boiler as pos- 
sible, as shown in Fig. 2, so as to 
lower the temperature below the 
saturation point. 

At the same time, in the design 
of the pump, special attention must 
be paid to the smoothness and free 
entry at the suction connection, so 
as to avoid abrupt changes in veloc- 
ity. 

It will be noted in Fig. 1 that the 
pump is shown in the flow from the 
boiler, and not in the return, as is 
perhaps more usual with low pres- 
sure systems. With the pump in 
the flow, the water throughout the 
system must be at some pressure 
higher than the boiler by virtue of 
the head created by the pump (ex- 
cepting, of course, the pump suction 
connection referred to above). From 
the pump onward, the excess of 
pressure over the saturation pres- 
sure will naturally suppress any 
tendency to ebullition; whereas, had 
the pump been placed in the return, 
the boiler would be the region of 
highest pressure, and all other parts 
would be at some lower pressure 
an obviously undesirable condition. 


Properties of Water at High 
Temperatures 


The properties of water at high 
temperatures are not easily accessi- 
ble in a convenient form, and Table 
1 has been prepared to include the 
particular items most required over 
the range of temperatures in ques- 
tion. 

From this table it will be seen 
that the specific heat cannot be 
taken uniformly at unity as at lower 
temperatures; also, density falls 
materially with increase in temper- 
ature. This has a bearing both on 
pipe sizes and on pump capacities. 

The increase in the volume of 
water due to expansion may be es- 
timated from Table 1 if the contents 
of the system are known. Thus, if 
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Fig. 1—Typical circuit for high pressure hot water system, showing the pressur 


distribution throughout it 


the system, when filled with cold 

water at 50 F, contains 300,000 lb 

water, the volume will be: 
300,000 multiplied by 

0.01603 ..... 4809 cu ft 


Volume at mean tem- 


perature of 230 F.. . 5052 cu ft 
Volume at mean tem- 

perature of 300 F.. 5250 cu ft 
Increase from cold to 

hottest condition ..... 441 cu ft 
Increase from medium 

to hottest condition .... 198 cu ft 


The temperatures 230 and 300 F 


are taken by way of exam, 
representing the normal 
range. 

Whether or not the full « 
sion from cold can be c 
within the space of the boile: 
level variation permissible d 
on the type of boiler. In any 
the latter must care for the d 
day variation between the mgd 
working condition and the 
mum working condition. The 
expansion will, in this case, } 
be blown down. Generalls 


Fig. 2—Cooler return water may be injected into the flow from the boiler | 
lower the temperature below the saturation point so as to avoid troubles from 
flashing 
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Table /. 
Properties of Water at High Temperatures 











“es- Temper Specific 
ure, | ature,\| Heat 
sig F | 8tu/F 


Density, Specific Lb per Wiscosity, 


Vo/ume, Centi- 
tofeu\¢) £4/1 |S 94! | noises 





62.4/ |0.0/603)| 8.32 /. 307 
62.03 |0.0/6/3| 8.29 | 
6/.20 |0.0/634| 8./9 | 0.432 
60.08 |0.0/663)\ 8.03 


59.77 |0.0/67/\ 7.98 
59.62 |0.0/677| 7.96 
59.45 |\0.0/682\ 7.94 
59.37 |00/684 7.92 


| 
$9./0 \0.0/692\ 7.89 | 
58.9/ \0.0/697\ 7.86 | 
1.0/§ | $87910.0/700| 784 | 0/95 
7 | 58.69 \0.0/70d| 7.83 | 


0 
1.0/8 58.56 |0.0/708 | 7.82 

0/9 58.42 |0.0/7/2\ 7.80 
$8.35 |00/7/4)| 7.79 | 0/63 
2/ | $8.22 |00/7/7 | 7.77 


| 274 | 7.022 | 58.11 \0.0/72/\ 7.76 
945 | 280 | 1.023 | 52.94 |\00/726) 7.73 
35 6|«| «28/ «| 1.023 | 57.9/ \0.0/726| 2.73 


— 50 /.00/ 
— 400 | 0.9970 
— 4/30 | 0.999 
—_— 200 1.0039 


0 2/2 /.006 
2.5 220 /.007 
5 ‘227 /.008 
6 230 /.009 





0.284 











0 239 | 7.0/2 
26 245 
5 250 
7.8 255 
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| 259 

23.8 | 265 
| 267 
| 270 
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57.77 |\0.0/73/ | 7.72 | 0/45 
all 
0/733 | 270 
0/736 | 769 
0/738 7.68 
0/74/\ 7.67 
0.01744| 7.64 
| 4 \a0/75 | 7266 | 0/3 
5§ | 303 | 1.030 | $7.1 |00/75 | 7.66 


™ 
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ee a 
S 
% 
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| | 
60 | 308 | 1.03! | 56.9 |00/76 | 757 
| 
§ | 39/2 032 | $6.8 |0.0/76 | 7.57 
70 «| «3/6 033 | 56.7 |0.0/76 | 7.57 
5 | 320 13$ | 56.6 10.0177 | 7.48 | O//S 
80 | 324 036 | 56.4 |0.0177 | 7.48 


| 

| 
|0.0/78 | 7.48 | 

| 


90 33 O 38 46. 5 
00 | 338 4/ | $6. 0.0178 | 27.48 

10 | 34d 043 | $5.8 |00179 | 74/ 
20 | 350 045 | 556 |00/80 7.4/ | 0.08 
40 36. 050 | $5.2 \Q0/8! | 7.32 | 
60 37, 054 | 549 |\0.0/82 7.32 
80 380 | /.060 | 544 |00/84 | 7.24 

0 | 388 | 1.066 | 54/ |0.0/85 | 7.24 

4 L — | 


Table 3— Heat Emission Coefficients for Bare Piping 


ip Btu per Sq ft per Hr per 1F 
Difference Water to Air 











Nominal Fipe Bore, /p 


ae 6 | @ | # 


| 
—+—__—______ 4 —+ 4_—__—___4 
P| 








4\ 





00 | 254| 2.38 | 222 | 2.06 | /.98| 1.93 | 1.86 
@6 | 269 | 253 | 236 | 220 | 215 | 205| /.97 
50 | 286 | 2.70 | 25/ | 233 | 224?7| 2.18 | 2/0 
75 02 | 283 | 265 | 247 | 237 | 23/ | 228 
200 1/5 | 2.97 | 278 | 263 | 250 | 2.435) 2.35 
225 | 3.34 | 3/2 | 2.93 | 273 | 263 | 257 | 2.48 
250 «=| 3.47 | 3.28 | 3.97 | 287 | 277| 270 | 260 
27, | 3.62 | 3.42 | 3.2/ | 3.0/ | 2.9/ | 283 | 2.74 
300 3.78 | 259 | 3.36 | 3.16 | 3.05 | 2.99| 2.89 
350 4.12 | 3.90 | 3.67 | 3.45 | 339| 327| 3.1/7 
90 | 445 | 424 | 4.00 | 3.78 | 3.66 | 3.59 | 3.49 
A A 4 s 4 
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Table 2- Percentage Corrections for Temperature 
When Using Pipe Sizing Data Based on about (50 t 
Corrections given are positive except where stated 
negative, (—). Correction applies to pressure /oss for a 
giver rate of flow. 





— $$ —————————— 


Velocity Nominal Pipe Bore, In 

at ($0 F, '+-——,—— ~. - ee 
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Heating Panels Using HPHIN 
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Fig. 3—Relationship between velocity of water and heat output of a unit heater 


and a convector 


ever, where the boiler has a sepa- 
rate drum, it is possible to arrange 
for the full volume of the expansion 
from the cold condition to be taken 
care of within the capacity of the 
drum. 


Pipe Sizing for HPHW 

The tables and charts normally 
used for sizing hot water systems 
are for temperatures of the order 
of 140 to 180 F. With water tem- 
peratures of the order of 250 to 350 
F, it appears, at first sight, that 
such data may no longer be appli- 
cable. 

The normal rational formula for 


Top: Fig. 4—Heating element de- 
signed with parallel rows of tubes for 
steam. Bottom: Fig. 5—A series flow 
as shown here is more desirable than 
the parallel flow of Fig. 4 for use 
with HPHW 
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i Fe 
loss of heat per unit length is of 
the form p = (f V*) /(2gm), and for 
circular pipes this becomes p 
174.2f (w*v)/(d°); where p pres- 
sure drop per foot run of pipe in lb 
per sq in., / a friction factor, V 


velocity in ft per sec, g accel- 
eration due to gravity, m mean 
hydraulic depth, w weight of 


water flowing in lb per sec, v 

volume in cu ft of 1 lb of water, 
d internal pipe diameter in inch- 
es, and u viscosity in centipoises. 

Consider first the effect of tem- 
perature change on the friction fac- 
tor f. According to McAdams and 
Sherwood, in a paper in Mechanical 
Engineering, vol. 48, 1926, p. 1025, 
i 0.0054 + 0.375 (# v)/(Vd). 

Now (v/V) a constant, for a 
given pipe size, with any range of 
temperature since, as specific vol- 
ume v increases, so proportionately 
V increases also. 

In this expression then, changes 
in viscosity « alone affect /f, for a 
constant diameter d. It will be seen 
from Table 1 that over the range 
150 to 300 F, uw varies between 0.43 
and 0.13, and v between 0.01634 and 
0.0175. 

If V is taken as, say, 3 ft per sec 
and pipe diameter d at, say, 2 in., 
at 150 F, (v/V) 0.01634/3 
0.00544 and is the same at 300 F. 


Then, at 150 F, f/ 0.0054 + 
(0.375 =< 0.43 x 0.00544) /2 = 0.0058. 
And at 300 F, f = 0.0054 + (0.375 
<x 0.13 0.00544) /2 = 0.0055. 


If the pipe is 12 in. bore instead 
of 2 in. and V is again 3 ft per sec, 
at 150 F, f = 0.0054 + (0.375 x 0.43 

0.00544) /12 0.0055, and at 300 


Heating, 





ES 0.0054 (0.375 
0.0054) /12 0.0054. 

Thus, as pipe diameter in 
the effect of changes in y 
becomes less and less. Thi 
course, also clear from the 
curves of Reynolds numbers 
against friction factor, in 
after turbulent flow has bee: 
lished, the curve tends to 
out for the higher Reynold 
bers, particularly with roug! 

Considering now the efi 
temperature change on the 
our second formula, we may 
the weight of w as consta: 
term v (specific volume) 
from 0.01634 at 150 F to 0 
300 F. 

If we take the combined eff 
of temperature change on / 
we have (for d 2 in., w 
sec, and p’ pressure loss ir 
sq in. per 100 ft): 

At 150 F, p’ 174.2 0 


[ (3? 0.01634) /2°] x 100 
lb per sq in. 

At 300 F, p 174.2 xX 0. 
[ (3? 0.0175) /2°] 100 
lb per sq in. 

For d 12 in. and w 30 
sec, at 150 F, p’ 174.2 x 0 
[ (3002 < 0.01634) /12°] < 100 


lb per sq in. 
And at 300 F, p 174.2 
[ (3002 0.0175) /12°) 
0.595 lb per sq in. 
The differences in these ex 
are, for 2 in. pipe, 1.5 percent 
for 12 in. pipe, 5.1 percent 


Fig. 6—Water heater with continuow 
spiral coil for use with HPHW 
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us 


— 


alues for these variations for 
ratures of 250 F and 350 F 
according to pipe diameter and 
velocity. No difference is given less 
than 2 percent. 

when making use of the correc- 
reentages given in Table 2, 


give: 


tem} 


tion 
it is well to bear in mind one or two 
facts in connection with pipe sizing 


venerally, which make extreme ac- 
curacy unobtainable in any event. 

All pressure loss formulas involve 
a friction factor, which has been 
variously determined by numbers 
of investigators, mostly using small 
pipes Extrapolated values have 
generally been calculated for bigger 
sizes In comparing, for instance, 
the work of Rietschel with the 
ASHVE’s Guide and the British 
IHVE Guide, it will be found that 
there are commonly differences of 
the order of 10 percent in flow rate 
for a given pressure drop for the 
smaller sizes, and as great as 30 
percent for larger sizes 

Again, in the matter of commer- 
cial pipe sizes, it can be shown that 
permissible manufacturing toler- 
ances in diameter alone may ac- 
count for a variation in pressure 
drop of as much as 15 percent in 


scertain sizes. 


Thus it is clear that there is no 
point in practice in entering into 
a highly involved mathematical 
exercise for arriving at pressure 
drops with these higher tempera- 
tures, when we are faced with much 
greater inaccuracies due to our 
present imperfect state of knowl- 
edge or manufacturing facilities. 

In general it may be said that if 
a designer is in the habit of using 
a certain set of data for pipe sizing 
hot water systems at normal tem- 
peratures, he can quite safely con- 
tinue to use it for high pressure 
hot water, provided he checks over 
the pressure drop carefully before 
selecting the pump head, applying 
corrections as given in Table 2. Al- 
ternatively, if he has access to tables 
or charts prepared expressly for the 
conditions in question he will obvi- 
ously be well advised to use them. 


Heat Emitting Surfaces 


The heat emission from bare 
piping heated by HPHW may be 
calculated in a similar manner to 
surfaces heated by steam, and Table 
3 gives coefficients that the author 
has found applicable at the various 
‘emperatures commonly applied. 
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Fig. 7—Series parallel form of water heater for HPHW use 


Where piping is insulated, the loss 
may be estimated by taking the 
bare pipe loss multiplied by the 
appropriate loss factor through the 
insulation adopted 

Most of the heat emitting surfaces 
in a high pressure system will be 
of the finned tube type with forced 
air circulation over them, such as 
unit heaters, convectors, etc., and 
as the types and varieties vary so 
widely, it is not possible to 
here data which would be of service 

It is, however, possible to indi- 
cate the importance of water veloci- 
ty in the design of such apparatus 
Fig. 3 is a curve based on manu- 
facturers’ unit heater 


give 


tests of a 


and a convector, showing the rela- 
tionship between velocity of wate! 
and heat output, at a constant 
mean temperature in each cass 

It will be seen that the heat out 
put may be increased appreciably by 
Thus, if for 
element is de- 


raising the flow rate 
steam, a heating 
signed with several parallel rows of 
tubes, as in Fig. 4, 
able for use with hot 


it would be desir- 
water to ar- 
range for a series system, as in Fig 
5. The pressure drop will naturally 
be raised, but this may be allowed 
for in calculating the pump head 
After all, some sizable resistance in 
the heat emitting elements is a help 
in rendering the system more nearly 


Fig. 8—A patented form of radiant heating panels used with HPHW 
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Overhead HPHW lines entering a water heating substation 


self balancing without undue regu- 
lation of valves. 

It should be mentioned that heat- 
ing surfaces suitable for steam are 
not always suitable for water cir- 
culation, partly because in the case 
of steam the trapping of air in 
pockets near the top of heaters, etc., 
does not arise and partly because in 
the case of hot water, the design of 
the headers must be such as to pro- 


vide a uniform high velocity 
through the tubes. 

What has been said of finned sur- 
face elements for air heating ap- 
plies similarly to water-to-water 
transmission surfaces, as in water 
heaters and other heat transfer 
coils. Water heaters for HPHW are 
commonly arranged with a coil in 
continuous spiral form, as in Fig. 6, 
or in a series parallel form using U 


tubes, as in Fig. 7. The same ago, 
for maintaining an optimum vely. 
ity in the tubes naturally app) 
with all such apparatus. 

Radiant heating with HPH ) ms 
take the form of metal plat ; wiz; 
pipes welded to the back in c: jtiny. 
ous sinuous coils. One p: enteg 
form of this type of sur ice 
shown in Fig. 8. 

These panels may be fixe: hon. 
zontally overhead in workshop; 
factories and the like, proviced th 
mounting height is adjusted so q 
to avoid an unpleasant intensity op 
the head. About 14 to 15 ft uit. 
able, with water at about 280 F 
mean, the top surface being insy. 
lated. 


Alternatively, the pane are 
sometimes fixed at an angle alonp 
the sides of the shop and sometime: 
vertically back to back down a cep. 
ter row of columns. 

Transmission coefficients may } 
taken from Table 4, according | 
the author’s experience. 


Stabilization of Stainless Steel 


Austenitic stainless steels of the 
type usually referred to as 18-8 (18 
percent chromium—8 percent nick- 
el) are sometimes susceptible to 
intergranular embrittlement or cor- 
rosion. This type of corrosion is 
particularly pronounced in some 
18-8 steels which have been sub- 
jected to elevated temperatures—in 
the range 700 to 1400 F—and are 
either simultaneously or subse- 
quently subjected to corrosive con- 
ditions. Experience has shown that 
the susceptibility to embrittlement 
may be decreased or eliminated— 
that is, the steels may be stabilized 
against intergranular embrittle- 
ment—by the addition of titanium 
or columbium, usually in conjunc- 
tion with a stabilizing heat treat- 
ment. 

A diversity of opinion has existed, 
however, as to the relative amounts 
of titanium or columbium necessary 
for effective stabilization of these 
steels, the injurious effect of carbon 
content, and the necessity for sta- 
bilizing heat treatments. According- 
ly the National Bureau of Standards 
was requested by the Navy Depart- 
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ment bureau of aeronautics to un- 
dertake a study of factors affecting 
the stabilization of the 18-8 type 
of steels. 

Using both experimental and 
commercial steels made to a base 
analysis of 18 percent Cr and 10 
percent Ni, the effect of variations 
in carbon content, in the ratios of 
columbium to carbon and of titan- 
ium to carbon, and of different heat 
treatments, was studied by Samuel 
J. Rosenberg and John H. Darr of 
the NBS thermal metallurgy labor- 
atory*. 

Considering the steels which con- 
tained no stabilizing elements, the 
tests showed that all were vulner- 
able to intergranular attack. De- 
crease in carbon content, however, 
decreased the degree of vulnera- 
bility. 

In the columbium- and titanium- 
bearing steels, carbon content with- 
in the range of 0.06 to 0.13 percent 
had no influence upon the resist- 





* For a complete technical account of this 
work, see Stabilization of Austenitic Stain- 
less Steel, by Samuel J. Rosenberg and 
John H. Darr, Journal of Research, National 
Bureau of Standards, RP1878, April 1948. 


Heating, Piping & Air Conditioning, Ju 


ance to intergranular attack excep 
as it influenced the Cb/C or TiC 
ratios. Steels varying in carbo 
content but having similar ratio: 
of Cb/C or of Ti/C had approxi- 
mately the same degree of suscepti- 
bility to intergranular attack re- 
gardless of the total carbon conten: 
The steels showed greater resistanc: 
to attack when annealed at 1800F 
than when annealed at 1975 F 
Stabilizing heat treatments 

1600 F had a negligible effect upo 
the resistance to intergranular em- 
brittlement of the columbiun- 
treated steels so that these steel 
carrying a sufficiently high ratio 0! 
Cb/C may be used without giving 
them a stabilizing heat treatmen' 
However, the performance of te 
titanium-treated steels carrying the 
higher ratios of Ti/C was marked) 
improved by such treatments. When 
properly treated, substantially com- 
plete immunity to intergranular 4'- 
tack may be obtained with a min- 
mum ratio of Cb/C = 10 and Ti¢ 
= 5. For more “foolproof” immu. 
ity, these ratios should be 12 and 
respectively. 
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QUESTION OF THE MONTH 


YOU ARE invited to submit a 
hedting, piping, or air condi- 
tioning question for publica- 
tion here. You are also invited 


to submit answers to previous- 


ly-published questions from 
others. Those published are 
paid for at regular rates. Ad- 
dress the Editor, Heating, Pip- 
ing & Air Conditioning, 6 N. 
Michigan Ave., Chicago 2, Ill. 





BUSINESS ADVANTAGE 
OF AIR CONDITIONING 


| rae Apri issue, “J.O.” asked 
what percentage increases in busi- 
ness can be expected in a store, a 
restaurant, and a hotel dining room 
due to the installation of a good 
summer air conditioning system. 

It might not be impossible to 
answer his question numerically 
with a fair approximation, though 
this would involve statistical in- 
vestigations on a large scale. It is 
not the scope of this contribution 
to offer anything like definite val- 
ues, but only to give a hint how— 
lacking sufficient statistical data— 
the question could be approached. 

If a store, a restaurant, or a hotel 
dining room is provided with a suit- 
able air conditioning plant, the 
number of customers will, no doubt, 
increase, and the turnover and the 
profit will rise. If at the time of 
installation all other (or the ma- 
jority of) similar businesses in the 
town already had air conditioning 
systems, the owner of the specific 
company will find that he recovers 
the loss suffered before due to the 
inferiority of his facilities. The in- 
stallation then represents a neces- 
sary measure to keep pace with the 
acknowledged progress of the trade, 
and the economy is given by the 
return to normal success. 

We must keep in mind that air 
conditioning means cooling in sum- 
mer and heating in winter. The 
time is not far when both will be 
considered as equally desirable. And 
who would risk to open a store, a 
restaurant, or a hotel dining room 
without a heating plant? 

Things seem to be different, if no 
air conditioning systems are in op- 
eration in similar businesses of the 
‘own. The installation will, then, 
secure superiority and increase in 


profit. Still, such success will be 
only temporary, and the competi- 
tion will, willingly or unwillingly, 
soon follow the example and regain 
balance. 

My answer in general is, there- 
fore, that an air conditioning plant 
for the mentioned applications is 
an integral part of the necessary 
equipment, provided, of course, that 
local weather conditions are such as 
to present discomfort in summer 
unless artificial means are applied. 

These remarks consider only the 
psychological effect on customers, 
who prefer to visit places with more 
comfortable conditions. But the 
economical success of air condition- 
ing does not end with the number 
of attracted customers. If this were 
the case, the totality of similar bus- 
inesses would only preserve their 
standing as before, and the owners 
could be inclined to come to an 
arrangement not to invest capital 
for a nonpaying improvement. Ac- 
tually the whole trade profits by 
air conditioning, particularly in 
two aspects: 

In air conditioned restaurants 


and hotel dining rooms, patrons 
will take normal meals, whereas in 
the close summer atmosphere of a 
nonconditioned space, light refresh- 
ments will be preferred. If a hotel 
has no air conditioning plant and 
a nearby restaurant has, the hotel 
guests will prefer to take their 
meals in the restaurant. 

For a store, relations are more 
complex and depend on the kind of 
goods on sale. An illustrative ex- 
ample is given by a fur depart- 
ment. No lady will undergo the or- 
deal of trying and buying a fur 
coat in summer in an uncondi- 
tioned hot store, but she might d 
so in the balmy atmosphere of a 
well conditioned store. The result 
is a welcome balancing of fluctua- 
tions in business, an artificial ex- 
tension of the seasons, and more 
profit for the storekeeper. 

The second aspect concerns the 
staff. Air conditioning renders em- 
ployees and management more effi- 
cient and more able to please the 
customer. An exhausted manne- 
quin does not make an inviting 
show, and a perspiring waiter does 


How Keep Top Floor Comfortable? 


You are invited to comment on the following question from 
“C.H.S.” Suitable comment on this matter will be published, 
and paid for at regular rates (with additional payment for 
sketches). Address The Editor, Heating, Piping & Air Condi- 
tioning, 6 N. Michigan Ave., Chicago 2. 


“May I submit the following as a Question of the Month: 
“I have a case where an upper story room measuring 80 by 80 
ft is to be made comfortable. 


The ceiling—12 ft high—is 
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formed by rafters and boards, painted white on the underside 
and covered on top by two layers of black roofing. Windows are 
on the south and west sides, amounting to 38 percent of that 
wall space, and they have venetian blinds. 

“The room is at present occupied to about one-half of the 
floor space by 70 drafting tables, by two glass enclosures 12 by 
12 ft, open on top and occupied by two seated office workers 
each. About 120 sq ft is taken up by filing cabinets. The rest is 
empty. The atmosphere is strictly informal, no coats are worn. 

“The ceiling gets hot when the sun shines. While I know how 
many Btu’s to figure for sun load on the 6400 sq ft roof area, I 
do not know how hot the ceiling will be and how to compensate 
for its radiation into the room, The cost must be kept as low 
as possible, and the equipment should not become part of the 
building because the space is leased. Insulating the roof is 
therefore not given consideration. 

“I wonder if evaporative coolers will be at all sufficient. If 
they are, how many cfm should they be able to handle ?”—C.HLS. 
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not encourage guests to extend their 
stay. The sensitive may be dis- 
gusted and never come back. And, 
we must not forget the fact that 
absenteeism through illness of the 
staff is greatly reduced in a busi- 
ness which possesses a perfect air 
conditioning plant.—H. M. 


CORROSION OF 
CLOTH TYPE FILTERS 


Tue FOLLOWING remarks are in an- 
swer to a question from a reader 
about the corrosion of filter fabric 
in cloth type filters when handling 
dusts with an acid reaction. 

First of all, a cloth filter is fun- 
damentally and basically adaptable 
to the collection of fine, dry dusts 
entrained in air with a normal 
moisture content. Moisture and a 
cloth filter do not go together 
whether the moisture is contained 
in the dust, in the air, or in both. 
It is our experience that most of 
the corrosion in cloth filters han- 
dling materials having an acid re- 
action is caused by moisture con- 
densation which accelerates the 
corrosive condition. If the dust and 
the conveying air can be kept dry 
and the collector temperature 
maintained well above the dew 
point at.all times, the corrosive ac- 
tion will be reduced. 

It is very likely that the corrosive 
condition in the crushing plant 
filter mentioned by your reader is 
accelerated during colder weather 
and particularly when the air hu- 
midity is high. Exhausting air from 
a heated plant to a filter located 
outdoors can result in considerable 
moisture condensation during cold- 
er weather, particularly when the 
humidity of the air is high. If mois- 
ture is liberated from the ore being 
processed in the plant, the condi- 
tion may be further aggravated. 

Woolen filter fabric is slightly 
more acid resistant than cotton 
fabric. Also, some of the newer 
fabrics woven from manufactured 
fibers are more resistant to acids. 
However, unless extreme care is ex- 
ercised in controlling the tempera- 
ture and moisture, particularly 
when collecting dusts with an acid 
reaction, not only will corrosion 
occur but the cloth filter cannot 
perform its function properly and 
effectively —W. O. VEDDER, dust con- 
trol dept., Pangborn Corp., Hagers- 
town, Md. 
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LONG CONCRETE RAMP 
KEPT FREE OF SNOW 


To facilitate movement of mate- 
rials and finished products between 
plant buildings by industrial trucks, 
the plant engineering staff at the 
Bigelow-Sanford Carpet Co., Inc., 
factory in,Amsterdam, N. Y., de- 
signed an outside 85 ft long concrete 
ramp leading from the basement of 
one building to the street. 

Topography of the area made it 
necessary to build the ramp on a 
10 percent grade and install a 30 
deg turn. The problem, however, 
was not so much how to construct 
the ramp as it was to decide what 
to do about its use during winter. 

In that part of New York state, 
snowfalls are frequent and heavy. 
Snow or ice on the ramp would 
obviate its use by industrial trucks 
and delay production or shipping 
operations. Keeping the ramp free 
of ice and snow would constitute a 
major maintenance item. 

The problem was solved by de- 
signing and installing a network of 
pipe coils in the 8 in. crushed rock 
fill underlying the 6 in. concrete 
slab. Hot water, heated by a con- 
verter on the plant’s steam line, is 
forced through the coils by a pump 
to keep the pavement warm and 
thus melt snow as quickly as it falls 
and prevent ice from forming. Last 
winter, snow depth ranged from 18 


to 30 in. but the system wo «eq 
perfection, plant officials sa T), 


pavement remained clean t dr 
without the use of snow sh: els » 
chemicals. Fuel costs we; 


mated to be low although ; def. 
nite check was made. 

At the top and bottom of 9 f 
wide ramp, catch-basin type iraip 
are installed to carry away idual 
water and normal storm dr inage 
The drain pipes are 8 in. ight 
iron. Heating pipes also ; run 
through the catch basins to mip; 
mize possibility of the drains free. 
ing. Antifreeze is added 
water used in this closed sy 
prevent freeze-up during ni 
ating periods. 

The wrought iron pipes are welde¢ 
together in the form of a grid. The: 
were cold bent where necessary 
follow the slope and curve 
ramp. Header pipes and sup} 
return mains are 2 in. and the geri 
pipes, spaced 13% in. apart betwee; 
the headers, are 1% in. pipe. With 
this pipe spacing, and an operating 
water temperature of 130 
system is designed to melt snow a 
a rate of 2 in. per hr. If the t 
is turned on when snow starts | 
fall, the temperature of the 
ment is raised sufficiently t 
the flakes upon contact 

A vent line, with a manually oy 
erated air valve, is installed in the 
high point of the piping lay 


Grid header pipe at foot of ramp. Grid pipes run through catch basin to preven! 
drainage water from freezing. Residual water from melted snow and norma 


rain drainage is carried off through 8 in. drain pipe 
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A 
“OREN FOR DISCUSSION" 


me) 
say Bbout any of the articles 
published this month? An ad- 
ditienal comment, or perhaps 
a question on some point? We 
follaw here the custom of en- 
gineering society meetings in 
allowing a period for discus- 
sion following presentation of 
a paper. You are invited to 
contribute your views. Ad- 
dress the Editor, Heating, Pip- 
ing & Air Conditioning, 6 N. 
Michigan Ave., Chicago 2. Ill. 


PRACTICAL POINTERS 
ON RADIANT HEATING 


\ E HAVE READ with interest R. G. 
fanderweil’s radiant heating article 
in the March HPAC and feel called 
pon to make some observations on 
Shis conclusions. In view of the fact 
hat we are involved in radiant 
heating from both design and oper- 
ational standpoints, our comments 
may be of interest to HPAC’s read- 
ers 
Mr. Vanderweil first discusses the 
eiling vs. floor panel situation and 
uggests that floor panels be used 
for rooms having ceiling heights 
exceeding 15 ft. We have observed 
a ceiling panel installation made in 
an industrial plant, with a ceiling 
eight of 22 ft. The temperature 
pf the unheated floor slab was 12 
above that of a floor in an adja- 
ent bay (heated by radiation). 
Since the performance of this par- 
icular installation was completely 
satisfactory in all respects, Mr. 
anderweil’s restriction seems too 
pevere. 
It would be better, we think, to 
ggest that floor panels be used 
here floors are concrete, if floor 
overings will not be felt pads and 
to wall rugs. Needless to say, 
floors are the conventional wood 
ype, superior results will be ob- 
pained from ceiling panels. 
Concerning lag or heat storage 
bf panels, our experience to date has 
lisclosed the following: 
Ceiling panel installations are no 
nore difficult to control than con- 
entional water systems. 
Conventional controls (air tem- 
perature thermostat and boiler 
quastat) produce satisfactory con- 
litions with floor panel installa- 
ions. 
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There will be no appreciable lag 
with sudden drops in outside tem- 
perature, and while a _ recording 
thermometer will show an overshoot 
with a sudden rise in outside tem- 
perature, the overshoot will not be 
sufficiently great to cause discom- 
fort to the occupants. At the time 
of writing, there are approximately 
800 Canadian radiant heating in- 
Stallations, and it is interesting to 
note that we have not yet had occa- 
sion to service one _ installation 
equipped with conventional con- 
trols. 

Mr. Vanderweil’s observations on 
basementless structures do not seem 
to bear out the results of our expe- 
rience. Since radiant heating was 
introduced to Canada, we have been 
particular about such installations 
in only one respect; the breaking 
of the slab by an insulating strip 
around the perimeter. 


Results to date indicate that the 
basementless structure requires less 
fuel than the conventional one, and 
in every case where fuel consump- 
tion has been estimated, it has been 
found that the actual consumption 
was slightly less than the theoreti- 
cal, even though losses down from 
the slab were not included in the 
calculation. ASHVE methods were 
used, and while these may be gen- 
erous—thus allowing for a “hidden” 
floor loss—the floor loss could not 
have been great. 


Heat Loss to 


the Ground 


In designing, we have been using 
an arbitrary figure of 15 percent of 
all other losses to cover the heat 
escaping to the ground, and this 
has proved adequate for outside 
temperatures down to —15 F. 

Where an installation goes into 
operation for the first time in freez- 
ing weather this allowance is inade- 
quate, but after some hours of op- 
eration, the slab comes up to tem- 
perature and no lack of capacity 
will be noticed from that point on 

Because of the foregoing, we are 
not yet convinced that insulation 
under slabs is necessary, unless un- 
usual conditions are encountered- 
such as a high water table. We do 
agree, however, that slab edges 
should be insulated and that such 
insulation should be carried well 
down the inside of footings (2 ft 
seems a reasonable minimum). 
As regards venting, this should 






























not be a point of concern for base- 
mentless structures, where boilers 
are above or on the same level as 
floor coils. One vent at the boiler 
is sufficient. For two or three story 
installations, we agree with Mr 
Vanderweil, although our experi- 
ence indicates that hand operated 
vents are preferable. 

In conclusion, may we add that 
the foregoing is in no way intended 
to criticise Mr. Vanderweil’s con- 
clusions, although his article 
prompted it. We have intended for 
some time to send these observa- 
tions to you, since some of them are 
at variance with those expressed in 
HPAC from time to time—W. A 
CONNOR, service engineer, radiant 
heating div., Page-Hersey Tubes 
Ltd., Toronto. 


CODE RESTRICTIONS 
ON WELDING 


‘\ ELDING CONSTRUCTION is being 
handicapped by code writers putting 
restrictions of no value, but of great 
expense, on welded structures made 
under their codes. The following 
illustrations will show some of the 
distortions used to limit welding 
and to increase its cost 

It is impossible in mild steel to 
make a welded joint of equal sec- 
tions which is not stronger and will 
not break the plate in tension. How- 
ever, the code writers, in spite of 
these facts, make the following re- 
strictions on welded structures 

If a welded joint is made of equal 
strength to a riveted joint, the 
riveted joint is accepted, the welded 
joint rejected 

If a welded joint is made of equal 
ductility to a riveted joint, the riv- 
eted joint is accepted, the welded 
joint rejected. 

If a welded joint is made with the 
same undercut from calking, as is 
normally done in a riveted joint, 
the riveted joint is accepted, the 
welded joint rejected 

If a welded joint is made with the 
same porosity as a riveted joint, the 
riveted joint is accepted, the welded 
joint rejected. 

If magnaflux or x ray is used on 
a welded joint and it shows the 
same voids as it would on a riveted 
joint, the welded joint would be 
rejected, the riveted joint accepted. 


If a welded joint is made with the 
same surface appearance as a riv- 
eted joint, the welded joint would 
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be rejected, the riveted joint ac- 
cepted. 

If a welded joint is made with the 
same tightness as a riveted joint, 
the riveted joint would be accepted, 
the welded joint rejected. 

If a welded joint is made with the 
same fatigue value as a riveted 
joint, the riveted joint would be ac- 
cepted, the welded joint rejected. 

If a welded joint is made with the 
same tendency toward caustic em- 
brittlement as a riveted joint, the 
welded joint would be rejected, the 
riveted joint accepted. 

There has never been a weld fail- 
ure in any insured pressure vessel. 
In spite of this, progressively great- 
er handicaps are placed on welding 
whose sole purpose is to make weld- 
ed structures cost more. Already 
there have been billions of dollars 
unnecessarily wasted in this way. 

Perhaps what we need is a new 
code for welding code writers rather 
than for welded constructions. Per- 
haps we can then deal with reality 
in this matter—James F. LINCOLN, 
president, The Lincoln Electric Co., 
Cleveland. 


LECTURE AVAILABLE ON 
COMPRESSED AIR 

The committee on engineering 
education of the Compressed Air 
and Gas Institute, 1404 Terminal 
Tower, Cleveland, has announced a 
30 min illustrated lecture on com- 
pressed air power and its modern 
industrial applications. 

Produced primarily as a teaching 
aid for engineering schools and col- 
leges, and reviewed by a group of 
engineering professors, Compressed 
Air in Action contains 61 illustra- 
tions in either 35 mm continuous 
strip film or 2 by 2 in. film slides. 
The lecture is available at cost to 
industrial organizations, technical 
societies, high schools, vocational 
schools, foremen’s clubs, service 
clubs, and any other interested 
groups. 

Purpose of the lecture—which is 
accompanied by a 20 page informa- 
tional brochure containing repro- 
ductions of the slides—is to illus- 
trate and describe modern basic 
types of air compressing equipment 
and air operated tools and rock 
drills, and to portray compressed 
air power in operation in many 
typical present-day services. 

Equipment illustrated and de- 
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scribed includes reciprocating, port- 
able, rotary and centrifugal com- 
pressors; percussion tools; and ro- 
tary tools. Application photos show 
modern compressed air applications 
in construction, manufacturing, 
mining, agriculture, food processing, 
transportation, and maintenance. 


7755 BETTER WAYS 
TO DO THE JOB 

Employees of the Westinghouse 
Electric Corp. during 1947 figured 
out 7755 new and better ways to 
do their work, the company has re- 
ported. T. O. Armstrong, director 
of plant labor relations, said a total 
of 20,743 ideas were sent in through 
the suggestion system. Of these 
7755 were adopted, bringing a total 
of more than $105,000 in awards to 
some 5000 employes. 

Largest award of the year—and 
highest since the suggestion system 
was begun in 1910—was $5000 paid 
to Alexander McLennan, repair shop 
foreman. He designed and built a 
special transformer coil unit that 
fit into all old transformer tanks of 
the type used in residential areas. 
His suggestion enabled repair and 
reconditioning of transformers in 
one-quarter the time once required. 

Mr. McLennan worked for nearly 
two years in his spare time to per- 
fect his coil unit. Most suggestions, 
however, did not require this much 
work, Mr. Armstrong said, but 
stemmed directly from the em- 
ploye’s familiarity with his own job. 


INDUSTRIAL AIR 
CONDITIONING— 


[Concluded from page 96] 

Check depreciation rate of each, 
allowing for depreciation of elimi- 
nators and spray nozzles with 
washer. 

Check maintenance. Coil may get 
slimy and require cleaning. With 
washer, nozzles will clog and elimi- 
nators will require replacement. 

Check operating costs. Here the 
coil may have the advantage. 

Check space requirement for each 
type of equipment. 

Check water required for washer. 
Temperature rise in washer is lim- 
ited. Quantity also depends on 
number of spray banks. 

Check pump required with wash- 
er. 

Check air filters required. Washer 
will not eliminate smoke and soot. 


Check on mean temperature dif- 
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ference and its effect wi 1 ea. 
type of equipment. Here, t! » dirs 
expansion coil has an acd aintay 

Check on allowable dista  ¢ fr» 
refrigeration machine wi ) oj, 
(limited) and from wate 
with washer (not limited) 

Check on control of h midiy 
which is limited with coi Co 
usually deliver unsaturated tir, py 
do more dehumidificatic thar 
washer. If washer delive:: saty. 
rated air, humidity contro! can » 
excellent, especially where harry 
limits of relative humidity are pr. 
quired. 


aay) 


Direct Expansion Coils 


and Chilled Water Coil. 


In making a choice betw me. 
chanical cooling with direct expap. 
sion coils and with coi! ne 
chilled water, consideration 
the following items. 

Check initial cost. For the sam 
amount of surface, a direct expap- 
sion coil costs more but it may nee: 
less surface for a given load. Wit) 
chilled water coils, cost of the pum 
is the major difference. The cleap- 
able type of water coil wil! cos 
more than the standard type used 
for direct expansion. 

Check installation costs. Here it 
is a water pump and piping agains 
refrigerant piping and fittings 

Check depreciation rate, mainte. 
nance, and space requirement, with 


little to choose between either typ 
except if cooling water 
minerals which will scale the tube 


or dirt or sand which will neces- 
Sitate frequent cleaning. 

Check water required with chilled 
water coil, the amount depending 
on the temperature rise. 

Check operating costs. Here the 
direct expansion coil may have th 
advantage. 

Check effect of one heat transier 
required with a direct expansio 
coil and two transfers with chilled 
water coil. 

Check mean temperature differ 
ence possible with each type 

Check on distance from refrige!- 
ation machine (limited with direc! 
expansion coil) and distance from 
water chiller (not limited with 
chilled water coil). 


Check on control of humid 
with each type, which is limite 
Coils deliver unsaturated air. Di 


rect expansion coil usually 40 
more dehumidification wor! 
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LEWIS: 


PT PAGE 


Informal comment on 
heating, piping, and air 
conditioning matters is 
given in this regular fea- 
ture by Samuel R. Lewis, 
consulting mechanical en- 
gineer, member HPAC’s 
board of consulting and 


contributing editors 








While a conventional building having four-side exposure may be 


Don’t Neglect Zoning 
With Solar Heat Jobs 


livable as far as winter temperature is concerned when controlled 


as one zone, buildings fitted with glass walls on the sunny sid 


to utilize solar heat definitely 


temperat ure. 


rg. 

I HERE IS AN increasing number of 
buildings in which an attempt is 
made to conserve and to utilize the 
considerable heat that comes from 
the sun. In winter, the sun can 
“see” into rooms on the south sides 
of buildings, and if the walls are 
largely transparent—as ordinary 
glass—and if there are no clouds, 
surprisingly little fuel is required 
for such rooms during the hours of 
solar reception. It has not been 
demonstrated conclusively that such 
intermittent heat reception will 
permit any reduction in the capac- 
ity of the usual fuel burning heat 
sources or any reduction in the size 
of the local heat transmitters 

An ultramodern single story 
building visited in April has under- 
floor radiant hot water heating. 
There is no basement. The fuel is 
gas, burned in a sectional cast iron 
boiler designed especially for that 
fuel. 

The piping design is decidedly 
favorable, with the flow main run- 
ning down from the boiler to loop 
around the exterior walls under the 
concrete slab. There is an ade- 
quately proportioned serpentine coil 
in the concrete for every room, with 
a separate return pipe from each 
coil running separately all the way 
back to a header in an accessible 
floor pit near the boiler. Each re- 
turn pipe has a square head cock 
capable of adjustment so as to per- 
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should have special zoning fo1 


An actual case in point is given here . 


mit equalization of the water flow 

An outdoor thermostat, originally 
shaded under the eaves on th 
north wall, controls a motorized 
valve in the discharge main from 
the electric circulating pump so as 
to divert the water through the 
boiler, or to bypass the 
around the boiler in varying pro- 
portions, so that the water tempera 
ture in the flow main going to the 
rooms will be inversely proportional 
to the outdoor temperature. This 
thermostat had been moved so as to 
be exposed to the sun above the 


water 


roof 

The pump was designed to oper 
ate continuously and an aquastat 
in the main flow pipe was designed 
to take over the bypass control in 
case the outside thermostat should 
call for too-cool water. The ga 
burner, except for the r*lot flame 
responded to an aquastat in the 
boiler water. 

The longer axis of the building is 
east-west, and the more important 
rooms are on the south side, with 
their south walls practically all of 


glass 


South Rooms Warm. 

North Rooms Cool 

At about 1:30 p.m. on a clear day 
the floors of the south rooms, all of 
which happen to have a black rub 
ber tile surface, were brilliantly 
luminated by the sun for about 4 ft 

























into the rooms. The floors in the 
sunlight were exceedingly hot to 
the hand, though the shaded areas 
of the floors were cool to the touch. 
Thermometers on the shaded inner 
walls at breast level registered 82 
deg. The water circulating pump 
had been stopped, by opening the 
motor switch, for over 2 hr. The 
rooms on the north side of the 
building were cool, especially as 
affecting the senses of a person en- 
tering them from the south rooms. 

A thermometer in a room having 
north and east exposure registered 
about 60 deg. The outdoor tem- 
perature was 40 deg. 

Patience—and abraded knuckles 
—had failed to accomplish satisfac- 
torily useful throttling of the 15 
return valves at the header so as to 
achieve equal heat distribution to 
all rooms at all times. The gas con- 
sumption was alleged to be exces- 
sive, but computations of this on a 
degree-day basis for March checked 
within less than 10 percent of what 
it should have been. 

The complaint of too high tem- 
perature for the south rooms and of 
too low temperature for the north 
ones was undoubtedly valid. To 
protect the health and morale of 
the inhabitants it had been neces- 
sary to play with the switches and 
to cut out the automatic controls 
during many hours of the frequent 
sunny days. Constant manipulation 
of the sun shades on the south walls 
with resultant exasperating varia- 
tions in light and frequent use of 
electric lights had awakened re- 
sentment by the inhabitants. 


Special Zoning Needed 

It appears that while a conven- 
tional building having four-side 
exposure may be livable as far as 
winter temperature is concerned, 
when controlled as one zone, a 
building fitted with glass walls on 
the sunny side definitely should 
have special zoning for tempera- 
ture. A building with radiant floor 
heating exclusively, through large 
masses of concrete, especially re- 
quires zoning by thermostatic 
means to anticipate as far as may 
be possible the overheating and un- 
derheating in response to the vari- 
ations in solar influence. 

My prescription in this building 
was to install a thermostat on the 
shaded inner wall of each south 
room, this thermostat to control a 


108 


valve in the respective return pipe 
from the floor coil. The original 
outdoor thermostat, if moved back 
out of the direct sunlight, might 
continue to control the general 
water delivery temperature and 
should restore comfort to the people 
in the north rooms. The new south 
room thermostats would stop the 
water circulation in these rooms if 
the sun was too busy, and would 
restore circulation locally if the sun 
was put out of business by clouds 
or by nightfall. 

I was told—but unfortunately 
didn’t believe it—that complaints 
like those made to me concerning 
this building had been resolved by 
up-ending a milk bottle over the 
outdoor thermostat exposed direct- 
ly to the sunlight. 

I told the fireman-custodian of 





Labor organizations in the build- 
ing industry recently have taken a 
number of important steps to in- 
crease productivity by bringing 
labor practices in closer accord with 
modern building techniques, ac- 
cording to a study by economists of 
the Construction Industry Informa- 
tion Committee, Melvin H. Baker, 
its chairman,announced last month. 

“Many international unions have 
moved to eliminate ingrained in- 
dustrial practices that have retard- 
ed technical progress, restrictions 
on the numbers of apprentices have 
been greatly relaxed, and coopera- 
tive machinery has been set up to 
settle jurisdictional disputes,” Mr. 
Baker said. 

“The plumbers’ and pipefitters’ 
union has emphasized its consent to 
the cutting and threading of pipe 
at the contractor’s shop by its mem- 
bers and to their use of power tools 
for cutting and threading pipe of 
any size; the Internationa! Brother- 
hood of Electrical Workers has stat- 
ed its approval of the use of power 
tools and labor saving devices; the 
carpenters’ union imposes no re- 
strictions on the use of power tools 
by its members, provided they are 
used under conditions safeguarding 
the worker; the International 
Brotherhood of Painters permits the 
use of spray guns where adequate 
provision is made for protecting the 
health of workers, and has removed 
objections to the installation of 


this building—who also 
nately didn’t believe me—a. we. 
on the floor with our hands >» the 
sun-heated area, that the wat 
circulated through the pipes 1 tha, 
area would go back to th: boije 
and help warm the coils un er th, 
north rooms. 

The switch for opening th moto, 
circuit for the pump in p! nts » 
the type described above rea); 
ought to be hard to find—sir ¢ ey». 
tinuous water circulation, c.iy a), 
night, should be maintain: 

A gas burning boiler should » 


all means be placed in a arate 
room to which a copious supply o 
outside air can be maintained 
Failure to do so may result in we 


chimney walls, rusted pipe surfaces 
excessive fuel consumption, and lo 
friendships. 


LABOR TAKES STEPS TO BOOST OUTPUT ——____. 


window sash which have bee 
glazed in the factory. 

“Labor unions in almost a!! craft; 
are cooperating with management 
in increasing the number of ap. 
prentices and in providing for their 
training, with the result that th 
number of apprentices in the build. 
ing trades now is three times great- 
er than it was two years ago. Ful): 
115,000 apprentices now are 
training and efforts to expand the 
program are continuing. 

“The president of the Bricklayers 
Masons and Plasterers’ Internation 
al Union has urged all local unions 
to permit as many new apprentices 
as are needed to meet future builc- 
ing needs. 

“Costly delays in constructio 


ous unions as to which should ha»: 
dle various parts of a building } 
should be greatly reduced by recen! 
developments. The AFL buildin 
and construction trades departmen 
and employer associations have ct 
vised a new plan for settling thes 
jurisdictional disputes which prom 
ises to be generally acceptable dou 
to management and labor. 

“A basic attack on the causes © 
jurisdictional disputes has bee 
made in the pipe trades where é 
combination of the crafts of plum> 
er and pipefitter (steamfitter) 5 
been undertaken by the intern 
tional union and in some localities 
is already complete.” 


Heating, Piping & Air Conditioning, June 














ntroduction 
aft; MN March 1936, G. E. McElroy pub- 
ent ished as U.S. Bureau of Mines Re- 
ap- port of Investigations No. 3298 a 
heir paper entitled, “Charts for Deter- 
the mining the Performance of Centrif- 


ild- gal Fans.” This paper reviewed at 
pat: preat length all the previous at- 
ulls empts at the simplification of the 












eans of fan selection and fan 
ating, and explored a number of 
ew and original approaches. To 
anyone interested in the application 
and use of fans, this paper is an 
ions nspiration to build upon the 
proundwork so thoroughly laid. 
Starting with this paper as a basis 
he authors have investigated a 
umber of methods of simplifying 
fan rating and selection. The one 
presented in this paper is believed 
jo 0 be the simplest and most useful 
ent Mor fleld application by the indus- 
ling rial hygiene engineer. The method 
ent Mameescribed makes use of fan con- 
de- ants for the selection and rating 
ev fe’ fans without reference to the 
yn- Maeonventional manufacturers’ fan 
oth Mge@ting tables. The method pre- 

sented is not intended to replace 
- of Mae use of fan rating tables, but 
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Fan Selection by Use of Constants 


By Arthur C. Stern* and Leon D. Horowitz**, New York, N. Y. 


SUMMARY—This paper pre- 
sents a simple method of apply- 
ing fan constants in establishing 
the rating of fans in the field 
when fan rating tables are not 
available. One table of constants 
replaces many pounds of rating 
tables such as would be required 
to provide equivalent informa- 
tion. 


rather to supplement their use, par- 
ticularly where it is inconvenient to 
carry a full set of such tables into 
the field. 

The Division of Industrial Hy- 
giene and Safety Standards has 
collected data for each of the prin- 
cipal makes and types of fans to 
enable the use of the method pre- 
sented. The Division has available 
for distribution to those interested 
tabulations of the fan constants 
pertaining to the principal fans en- 
countered in the field. This infor- 
mation has been prepared with the 
cooperation of all of the principal 
fan manufacturers. 


Development of Method 


The following letter symbols are 
used in the equations which follow: 
area of fan inlet, square feet 
area of fan outlet, square feet 
a constant 
fan inlet diameter, inches 
fan wheel diameter, inches 
fan static efficiency (a decimal 
less than 1) 


a&OQ>> 
ringuud 
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H static pressure, inches of water 

K a constant 

N fan speed, revolutions per min- 
ute 

P fan horsepower input, actual 

Q air quantity, cubic feet per 
minute 

V velocity at fan inlet, feet per 
minute 

V velocity at fan outlet, feet per 
minute 

Ww fan casing width, inches 


The principal fan laws may be 
stated as follows: 


Q C,N; H C.N?; 

P C;N°*; E K; 

D K (1) 
Q=Cd*; H =C:d 

P Cyd? E K; 

N K (2) 


Q = C;Nd*; H = CyN2d?; 
P = C,N'd5; E=K.. (3) 


From Equation 3 for H, the fol- 
lowing may be derived: 


aft \H 
\ H CyoNd: Cio (4) 
Nd 


Equation 3 for Q@ and Equation 4 
for H may be combined as follows: 


Q C;Nd* 
minty — =< Cy;d-; 


\ H Cy oNd 
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Cu = 


For any homologous series of fans, 
the fan inlet diameter D may be 
used instead of the fan wheel di- 
ameter d. Therefore, Equations 4 


\ 
and 5 for —— and 





may be 
Nd d2 VH 
rewritten respectively as: 
H 
Cy > es .. (6) 
ND 
Q ‘ 
Cis ee ere TT ree (7) 
D-\VH 


In Equation 7, Q@ and D are re- 
lated by the velocity V through the 
fan inlet in the following manner: 


7” D2V 
Q- <9 Q = CuD°V; 


Q 
The expression for —— developed 


in Equation 8 may be substituted in 
Equation 7 with the result: 
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Fig. 2—Values of E vs. C, for a homologous fan series 


Constant C;; may be used to in- 
troduce static pressure into the so- 
lution of fan problems and may 
therefore be called, for convenience, 
the Static Pressure Constant—C,. 
Similarly, constant C;3; may be used 
to introduce fan speed into the solu- 
tion of fan problems and, in like 
manner, may be called the Speed 
Constant—C,. Thus: 


V VH 
C= —; Cc. = — 
VH 
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Fig. 1—Values of C. vs. C, for a homologous fan series 
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any other combination whi 
have been chosen, is that in C, a 
C., (1) N, D, and V appear t 
first power, and (2) H appears } 
both constants as the same powe 
Because of this both C, and C. m 
easily be computed either by mean 
of a simple slide rule or a table « 
square roots of the usual values 
H. 


Fan horsepower, P, is obtained 
from the equation: 


0.0001575 QH 
E 







In Equation 11, E is the ratio 
theoretical air horsepower (0.00015% 
QH) to actual horsepower P 

In the usual fan selection pro 
lem, Q, D, H and V are known & 
fore the fan type, speed and hors: 
power are chosen. Since V and? 


are known, C, which equals 


also has a known value 


Similarly, since D and H # 
known, the product N * C, whe 


V 
equals = also has a known valu! 


Finally, since Q@ and H are know 
and the value of the 
0.0001575 is established, the produ 
P X E which equals 0.00015750 
also has a known value. Therefo 
to find N and P respectively, "* 
only necessary to provide 4 © 
venient means for finding C. and! 


~ ectan’ 
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Fig. 3—Values of C, vs. Cy 


It isa primary purpose of this paper 

to show that the desired convenient 

means is provided (1) by sepa- 

rately plotting C. and £ against C, 
Ss i and, (2) separately tabulating val- 
wer ues of C. and E for selected values 
ma of C, and obtaining intermediate 
ean fevalues between those tabulated by 
le of interpolation. 

A homologous series of fans is one 
in which performance follows Equa- 
tion 2. Some fan manufacturers 
design all sizes of a particular fan 
type as a homologous series; others 
change the basic design one or more 
times in assembling the whole size 
range of the same nominal type of 
fan. Where the former is true, all 
sizes of the fan type can be repre- 
sented by one C, - C, and one C; - 
E curve or table (Figs. 1 and 2) 
00 (Table 1). Where the latter is the 
case, two or more curves or tables 
Ts are required to represent all sizes of 
ic FRB the fan type (Figs. 3 and 4) (Table 

y 2). 

An analysis of the C.-C. and C.-E 
curves for 23 series of fans suppled 

for this study by eight of the prin- 
cipal fan manufacturers shows 

pthree distinct groups of C.-C, 

curves. Those for high speed back- 

ward curve fans have values of 
Vv 

C. _ X 10° for maximum effi- 

















ciency between 47 and 60; those for 
forward curve (squirrel cage) fans 
have values of the same constant 
for maximum efficiency between 85 
and 93; and the paddle wheel, high 
Pressure and special low speed 


con: 
on 


for a nonhomologous fan series 


wheel designs fall in the range 
from 100 to 145. Figs. 1 and 2 
represent a typical fan in this 
latter category, whereas Figs. 3 and 
4 represent a fan of the high speed 
backward curve type. The fact that 
Fig. 4 has a peak at a slightly high- 
er efficiency than Fig. 2 does not 
imply that high speed fans are more 
efficient as a class than low speed 
fans, but merely that this occurred 
in the particular pair of fans se- 
lected for illustration in this paper. 

It is convenient to use values of 


VT 





xX 10° for purposes of plotting 


since this yields numbers greater 
than 1. Because of this, the process 
of calculating N from known values 
of V, H and D is as follows: 


Vv 
(a) Calculate C, 
VH 
\H 
(b) Determine C 10 
ND 
from C, - C, curve 
V\H 
(c) Note that S 10 
N 
therefore 
VH X 106 
(d) N - 
C.D 


When Q rather than V is known, 
the relation between Q and V is: 
*™D-V D° V 
(12) 
4X 144 183.3 
The process of calculating horse- 
power from known values of V, H 
and D is as follows: 


Vv 
(a) Calculate C, 
VH 
(b) Determine E from C, - E 
curve 
(c) Calculate Q from Equation 12 
0.0001575 QH 
(d) P —___—— 


E 


The use of Figs. 1 through 4 and 
Tables 1 and 2 in computing fan 
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Fig. 4—Values of E vs. C, for a nonhomologous fan series 
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x 2. 4 
speed and horsepower are illus- Example 3. (Use of Fig. 3 or _ 00001575 230 
trated in the following examples: Table 2). Given: D = 15.75 in. 0.710 
Example 1. (Use of Fig. 1 or 4, = 1.28 sq ft, V. = 1800 fpm, H = - ong a 
Table 1). Given: V = 3500 fpm, 4 in. Find required fan speed, N. horsepower inp 
nbs boo eg 6 in. Find required Solution: Since the inlet area is Example 5. (Use of ¥ 
Satie 1.34 sq ft, Table 2). Given: D = 28 
Solution: VA 1.28 
V 1800 — 3000 cfm, A. 4.18 sq ft, 
aa V ist 3500 a A 134 sq ft, H = 2.0 in. Find the 
(a) Cr vA VE F = 1720 fpm fan speed, N. 
ND V 1720 Solution: Since inlet a: 
(b) GC. = —— X 10% = 11638 @gQa =— roams 860 are known 
D VvH v4 4.18 
(from Fig. 1 or Table 1) ane V = 3000 a 
Vi (b) CG. = — x 1 = 57 ane 
(c) — = CC xX 10-6 = 116.3 x 10-6 . ND . V 2940 
: é ; (From Fig. 3 or Table 2) (a) Cy — — 8 
VH X 10° §2.449 X 10° VE Vi VF 
(d) N : . - x 6 5 . “ —_ 3 
C.D 116.3 X 17 7 ee fe hE ee ee eee 
= 1240 rpm — ; } ; ( q Pas 106 
9 VH 10° 2 X 106 ND 
From catalog data N = 1236 rpm (d) N Baciin eS: (From Fig. 3 o: 
Example 2. (Use of Fig. 2 or C.D 57 X 15.75 Vt 
Table 1). Given: V = 3500 fpm, 2230 rpm (c) —= C, X 10% = 8 
D = 17 in., H = 6 in. Find required From catalog data the x VIF x 109 
fan horsepower input, P. required rpm = 2264 (d) N ' 
, Example 4. (Use of Fig. 4 or C.D 43.5 
Solution : 
Vv 3500 Table 2). Given: D = 15.75 in., V = ae rpm 2 
(a) Cy = — = — = 1490 1720 fpm, H = 4 in. Find required vate A ceed 
VH v6 horsepower input P. Example 6. (Use of Fig. 4 
(b) E = 0.663 (from Fig. 2 or Solution: Table 2). Given: D = 28 in, V 
same 1) V7 2940 fpm, H = 2. Find the require: 
D2V 172 X 3500 @dQ=*——=-—=- horsepower input, P. 
(c) Q VH v4 ; 
183.3 183.3 bE ane Solution : 
= 5530 fpm (from (9) it . V 2940 
Equation 12) (From Fig. 4 or Table 2) «) A= — Wel " 
0.0001575 QH D2 V 15.752 X 1720 VH v2 
CB Pet chi (c) Q = (b) E = 053 
E 183.3 183.3 (From Fig. 4 or 7 
Table 1—Data Representing Homologous Fan Series 
Cn = - i alt asia 250 500 750 1000 «1250 's«1500,s«é1750'si—i000s—i2Siti2S—ikTS 3000s 3.250 
Vv 
—ee J 
= = Xx 10. 126.5 1284 127.5 125.0 1205 1143 1070 1005 95.20 90.50 86.00 81.50 77.50 
Efficiency ........... 0.400 0.525 0653 0.687 0.686 0652 0605 0550 0495 0445 0.400 0.360 0.330 


Table 2—Data Representing Nonhomologous Fan Series Comprising 


V 


Ch 


Vi 


VH 
n a 


ND 
Efficiency 











250 500 750 


10 . 63.0 61.0 58.5 

REPRE 0.435 0.620 0.700 
106 65.0 61.5 59.5 
0.410 0.605 0.705 





1000 


1250 


0.0001575 < 5530 X 6 





0.663 
7.85 hp 
From catalog data the 
horsepower input = 7.9 





1500 1750 2000 2250 


Small Fan Sizes (7 Fan Sizes in Series) 








(d) P 


2500 27 


2300 fpm 
(From Eq 


0.0001575 QH 
- . 


Two Homologous Size Ranges 


50 3000 


55.0 51.3 47.5 43.5 40.3 37.5 35.0 32.5 30.5 28.3 - 
0.711 ; 0685 0.630 0.567 0.510 0.455 “a 0.400 0.355 0.310 0.285 
Large Fan Sizes (16 Fan Sizes in Series) 

57.0 53.7 50.0 47.5 44.5 415 38.0 35.5 _ > 
0.735 0.720 0.675 0.610 0.55 0.500 0.455 0.407 


455 
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Table 3—Value of H and \ H 





H \ H H V H > 
14 0.500 2% 1.500 
3. 0.622 242 1.581 
i 0.708 234 1.660 
5% 0.792 3 1.732 
%, 0866 31% 1.810 
% 0.935 342 1.871 

1 1.000 334 1.940 
1% 1.120 4 2.000 
1! 1.325 4'5 2.120 
9 1.414 434 2.180 

D2 V 28- X 2940 
(c) Q —--- ————— 
183.3 183.3 
12,600 cfm 
(From Equation 12) 
0.0001575 QH 
(d) P ————— 
E 


0.0001575 < 2 X 12600 


0.53 
7.45 hp 


From catalog data the 
required horsepower in- 
put 7.30. 


Advantages of Proposed Method 


Information usually found in a 
catalog fan rating table of six or 
more pages is condensed into a sin- 
gle line of data in a table listing the 
ratings of a number of different 
fans. For office use, the detailed 


. manufacturers’ multi-rating table, 


several pages in length, is more con- 
venient than the method proposed 
in this paper. However, for field use, 
this method substitutes one printed 
table in a notebook or briefcase for 
many pounds of catalogs and multi- 
rating tables which would otherwise 
have to be transported to provide 
ready reference to equivalent in- 
formation. If a table of square root 
values of H as commonly listed in 
fan multi-rating tables is available 
(Table 3), the computation resolves 
itself to first power multiplication 
and division and can therefore be 
made without a slide rule. The fact 
that the use of this method requires 
interpolation necessarily decreases 
ils accuracy. However this objec- 
uon is more academic than real 
because, (1) the multi-rating tables 
themselves require interpolation 
and (2) once the correct value of 
speed and horsepower is determined 
from either a multi-rating table or 
by means of this method the fan 
selected will actually be driven by a 
motor or motor and pulley combina- 
tion available in a limited number 
of speeds and horsepowers. Thus, if 


H VH H H 
5 2.236 9! 3.082 
544 2.290 10 3.162 
542 2.345 11 3.370 
534 2.400 12 3.464 
6 2.449 13 3.606 
6'2 2.550 14 3.742 
7 2.646 15 3.873 
742 2.739 16 1.000 
81, 2.915 
9 3.000 


the correct speed and horsepower 
are 1480 rpm and 2.72 hp, the fan 
would probably be belt driven by a 
3 hp-1725 rpm motor because the 
pulley ratio to yield exactly 1480 
rpm from a 1725 rpm motor is not 
readily obtainable. The nearest rpm 
values actually obtainable are 1487 
and 1474 respectively. 

By using a slide rule, fan speed 
can, in almost all cases, be predicted 
by this method to within less than 
2 percent of values published in 
fan rating tables. However, in the 
example just cited where 1480 rpm 
is desired there is actually a range 
of 12 rpm between the two nearest 
available speeds. Similarly in the 
typical multi-rating table, the dif- 
ference between successive listed 
speeds is generally over 10 rpm for 
constant static pressure, and over 
100 rpm for constant capacity. It is 
felt, therefore, that in practice 
there is not much difference in the 
accuracy of cross-interpolation in 
a multi-rating table and that 
resulting from single interpolation 
and slide rule computation accord- 
ing to the proposed field method 

The method proposed will yield 
horsepower values accurate to the 
first decimal place in the range of 
motors made in half-horsepower 
sizes and to at least the whole num- 
ber in the range beyond half-horse- 
power sizes. In practice, therefore, 
it will allow the selection of motor 
size to the same degree of accuracy 
as could be obtained through the 
use of a multi-rating table 

The proposed method is particu- 
larly valuable in the correction in 
the field of ventilation systems 
where the fan is moving too little or 
occasionally too much air. Here it 
is easy to calculate what should be 
the new capacity Q and the corre- 
sponding inlet velocity V for the 
existing fan inlet duct. Static pres- 
sure H can be calculated from an 
inspection of the existing system. 
From this information C, is obtain- 
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able. Reference to a convenient 
table of values of C, and E for vari- 
ous makes of fans allows the rapid 
calculation of the new fan speed 
and horsepower needed to make 
the system perform properly. Since 
in the field, men would never have a 
full set of fan multi-rating tables 
available, such calculation would be 
impossible to accomplish in the field 
by any heretofore available meth- 
ods of fan rating 

In general, industrial exhaust 
systems operate with fan inlet ve- 
locities between 1500 and 4500 fpm 
Velocities close to 2000 fpm are 
used for gas and fume exhaust sys- 
tems where it is unnecessary to 
maintain dust carrying velocities 
For this application velocities range 
from about 1500 to 2500 fpm and 
fan static pressures are generally 
between %% in. and 2% in. For dust 
transport, velocities close to 4000 
fpm are employed, the range being 
from about 3000 to 4500 fpm. Static 
pressures for this type of operation 
generally range from 4 in. to 7 in 
Therefore C, for dust carrying sys- 
tems varies from 1125 to 2250, and 
for non-dust carrying systems from 
950 to a practical maximum of 
about 2200. Figs. 2 and 4 show that 
maximum fan efficiency usually oc- 
curs at values of C, close to or be- 
low 1000. In other words these fig- 
ures show quite strikingly the ex- 
tent to which ordinary industrial] 
exhaust systems operate at relative- 
ly inefficient portions of the fan 
characteristic curves 

The fan constants C, and C, offer 
tempting possibilities for further 
analysis. By grouping fans by blade 
type and number of blades, and 
further, by arranging the grouped 
data in terms of d/D and D/w ra- 
tios, a number of interesting gener- 
alities of fan performance become 
evident. For instance, there is a 
strong correlation between d/D ra- 
tios for conventionally designed six 
or eight blade paddle wheel fans of 
low D/w ratio (i.e. less than 1.3) 
and the value of C, for any constant 
value of C,. This fact allows inter- 
polation within reasonable limits 
between the tabular data of the 
various manufacturers of this very 
common type of fan 


113 


Sibi 





<< 
= ss | + thaawi 
—s = 5 


ra 


i 4 
“7S BENE BE 


_¥ 1 = WA} 
-_ .) a ses 
















ASHVE ) 
RESEARCH PROGRAM 


Studies under the direction of the 






TECHNICAL ADVISORY 
COMMITTEE 


on 


COOLING LOAD 




















acu FOU FACING S 
BOTH SES OF FRame 


Scope Ci ROCK oe Cust 
The evaluation of all factors involved in calculations woe ease 
of cooling load for comfort and process air condi- - SOL-AIR 
TEMPERATURE 
tioning. METER 


Construction Details of Sol-Air Thermometer 


Program Completed 1946-47 
1. The development of the sol-air temperature con’ Program in Progress and Planned for 1948 
cept as a means of evaluating the combined effect 1. The calculation of sol-air temperature data fo: 


of air temperature plus sun radiation and sky 
radiation. The design and construction of a a humid-area atmosphere (New Orleans, La.) 


sol-air thermometer. The calculation of sol-air 


temperatures for two cities typical of industrial 2: A study of the effect of size on the character 
and rural atmospheres. (Three research papers istics of the sol-air thermometer. 

published in cooperation with Cornell Univer- 

sity.) 3. The development of tables for determining th 


instantaneous rates of heat flow through variou: 


The analysis of periodic heat flow through a 
solid structures. 


homogeneous wall or roof and through com- 
posite walls and roofs. (Three papers published 
in cooperation with Cornell University and the 4- A study of the absorptivity of various paints fo: 
University of California.) solar radiation. 

3. Compilation of data on properties of common 
building materials used Z stsipaic and steady 5. The investigation of the effects on cooling load: 
state heat flow calculations. (ASHVE Research of the heat gains due to appliances and lighting 


Bulletin, Vol. 53, No. 2.) fixtures. 


tw 





TECHNICAL ADVISORY COMMITTEE ON 
COOLING LOAD FOR 1948 


W. E. ZIEBER, Chairman R. H. HEILMAN J. N. LIVERMORE 
Director of Research, York Corp. Senior Fellow, Mellon Institute Mechanical Engineer, The Detroit Fdis 
H. W. HEISTERKAMP R. H. LOCK 
C. M. ASHLEY, Vice-Chairman Manager, Dehumidifier Division, Bryant Heater Gen. Mer. and Vice-Pres., J. H. Lock 
Chief Development Engineer, Carrier Corp. Co Led : dl 
R. C. JORDAN CKEY 
ROBERT D. BLUM Asst. Head & Professor, Department of Me- 6. a a 
Senior Application Engineer, York Corp. chanical Engineering, University of Minnesota Seman of Heat-Power Engineering, 
niversity 
Cc. F. KAYAN 
W. F. FRIEND Assoc. Professor of Mech. Engineering, School J. P. STEWART 
Mechanical Engineer, Ebasco Services, Inc of Engineering, Columbia University Engineer, Development Department, Carrier 





— 








114 Heating, Piping & Air Conditioning, June !%° 










Unique type of calorimeter designed by the Laboratory staff 
to measure solar energy transmission through glass. It will 
accommodate sheet, plate, and configurated glass, glass block 
and shading devices. 
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Program Completed 1946-47 


. Review and critical analysis of published and 


unpublished data on heat transmission through 
glass. (ASHVE Research Bulletin, Vol. 53, 
No. 1, on the press.) 


_ Studies of forced convection heat transfer from 


flat surfaces. (Two research papers and ASHVE 
Research Bulletin, Vol. 53, No. 3, published.) 


. Experimental and analytical studies of transmit- 


tance of direct solar radiation by five different 
types of glass in single sheets and four combina- 
tions of two sheets of glass spaced 1/4 in. apart. 
(One research paper published, one on the 
press. 


_ Determination of overall coefficients of heat 


transfer for single and double glass. 
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Solar and Total Heat Gain Through 


Double Flat Glass 


By George V. Parmelee* and Warren W. Aubele**, Cleveland, Ohio 


Introduction 


| 
| HIS paper presents results of 
studies of solar heat gain through 
flat glass and is essentially a second 
progress report of an investigation 
being carried on under the direction 
of the Committee on Research and 
the Technical Advisory Committee 
on Glasst. The data deal primarily 
with the transmittances of various 
combinations of two sheets of glass, 
unshaded and spaced 14 in. apart. 
Data are also presented on rates of 
heat transfer from the indoor sheet 
of glass to the calorimeter appara- 
tus which has been used in these 
studies. 

An earlier paper! described the 
apparatus and methods of conduct- 


* Research fellow, ASHVE Research Lab- 
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G. B. Watkins, F. C. Wood 

1 Exponent numerals refer to Bibliography 

For presentation at the Semi-Annual 
Meeting of the American Socrery or HEATING 
AND VENTILATING ENGINEERS, Bretton Woods 
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SUMMARY—A report of tests 
conducted at the ASHVE Re- 
search Laboratory to determine 
solar transmittance of various 
combinations of two sheets of 
flat glass unshaded and spaced 
14 in. apart. 

Transmittance data for direct 
and diffuse solar radiation are 
Effects of solar energy 
distribution are shown. The in- 
fluence on heat gain of direct 
transmission and of re-radiation 
and convection from the glass is 
shown by examples of total heat 
through with a 
western exposure. 


given. 


gain windows 


ing the tests. Data were presented 
for several types of single glass and 
showed the relationship between 
angle of the incident ray of sun- 
light and transmittance. Values of 
diffuse solar radiation transmit- 
tance were also given. The effect of 
the type of glass on total heat gain 
was illustrated and the significance 
of solar energy distribution was 
pointed out. 


The results which appea: 
paper are subject to the f 
limitations: 

1. Uncertainty regarding 
energy distribution of the 
diffuse solar radiation, and 

2. Incomplete data regarding 
transfer processes which tak« 
the outdoor surface of the win 


Research is in progress to see} 
swers to these problems as wi 


to study other phases of he: 
through windows and glass 


panels. Therefore, no attempt! 


been made to present a c 


interpretation of the test dat 


Apparatus 
The Calorimeter 


A detailed description 
calorimeter apparatus has 
been given in a previous rep 
will not be repeated here 
shows some features of the a 
tus, which consists primaril! 
calorimeter fastened to th: 
side of a window frame whi 
be rotated to any point of th« 
pass and tilted through 90 de 
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calorimeter is heavily insulated and 
consists of a blackened sheet alu- 
mifiumn shell to which is brazed a 
grid of tubes. A mixture of ethyl- 
ene-giycol and water is circulated 
through these tubes. The glass 
sheets are installed in a clear open- 
ing 4442 in. square. Although the 
outer sheet of glass in the double 
glass installation is flush with the 
front face of the window frame, the 
inner sheet is shaded by virtue of 
its set-back to an extent dependent 
upon the incident angle, the solar 
altitude and the spacing of the two 
sheets 

The apparatus is used in two 
ways. Fixed angle tests are con- 
ducted by setting the sun sight 
shown in the upper left of Fig. 1 at 
the desired angle and rotating and 
tilting the apparatus so that the 
sun’s rays always pass through the 
tube. Other tests are run with the 
glass vertical and in a fixed posi- 
tion. In such instances the sun 
sight is used to measure the inci- 


s dent angle. 


Instrumentation 


Thermocouples are used to meas- 
ure the following temperatures: 
calorimeter surface (ten points), 
calorimeter air (four points), glass 
surfaces (four to eight points), and 
outdoor air. The temperature rise 
of the coolant is measured by a 
multi-junction thermopile which is 
connected to five points of a six- 
teen-point recording potentiometer. 
The actual coolant temperature, 
both inlet and outlet, is measured 
by separate thermocouples. 

The flow rate of the coolant is 
measured by calibrated thin plate 


| orifices and a mercury manometer. 


Measurements of total solar irra- 
diation are made by Eppley thermo- 
electric pyrheliometers. At least one 
is mounted on the face of the win- 
dow frame (see Fig. 1). A second 
is mounted on a horizontal plane on 
the weather instrument tower. 


B These instruments are connected to 


the recording potentiometer. By lo- 
cally shading the thermo-electric 
element, measurements of diffuse 
solar radiation are also made. The 
difference between the total and 
diffuse radiation is the direct or 
beamed radiation. 

In addition to these measure- 
ments, the wind velocity and direc- 
hon and the sky condition are 


noted. Wet and dry bulb tempera- 
tures of the air are also obtained. 
Significant terms in this report 


are defined as follows: 


Direct solar radiation J 
Direct normal solar radiation.J,, 


Diffuse solar radiation... . Ja 


Total incident solar radiation. .J 


Solar altitude B, 


Air mass....... M 


Angle of incidence.... 4 
Atmospheric transmittance us 


Solar constant.......... J 


Transmitted solar energy J r 


Transmittance T 


Reflectance . p 


Absorptance . x 


Absorption characteristic. . KL 


Fresnel reflectance. . r 


Computations 
Solar Heat Gain 


Definitions 


radiation from the sun in a beam of parallel 
rays. 

radiation from the sun measured on a plane 
normal to the sun's rays 


solar radiation received from the sky by 
reason of the sun’s rays being scattered and 
reflected by the atmospheric constituents; also 
refers to solar radiation reflected diffusely 
from ground objects 


direct plus diffuse solar radiation measured 
in the plane of a window 


the angular position of the sun above the 
horizon. 

relative path length of the sun’s rays through 
the atmosphere; for example, air mass 2 
means that the sun’s position is such that its 
path length is double that when it is directly 
overhead 


angle between the sun's rays and a perpen- 
dicular to the window 


the direct normal solar radiation at the earth's 
surface divided by the solar constant 


the intensity of solar radiation on a plane 
perpendicular to the rays outside the earth's 
atmosphere. 


that portion of the incident solar radiation 
which passes directly through glass as radi- 
ation and which has the same wave length 
spectrum as the incident radiation. 


the property of glass for allowing solar radi- 
ation to pass through expressed as a percent- 
age or a fraction. Subscripts », «, », and , 
refer to this property for direct, diffuse, nor- 
mally incident, and total radiation 


the property of glass for reflecting solar en- 
ergy expressed as a percentage or a fraction 
Subscripts p, a, », and, refer to this property 


“for direct, diffuse, normally incident, and 


total radiation. 


the property of glass for absorbing solar en- 
ergy expressed as a percentage or a fraction 
Subscripts p, «a, », and, refer to this property 
for direct, diffuse, normally incident, and total 
radiation. 

a dimensionless property of glass, where K 
is the absorption coefficient in units per inch, 
and L is glass thickness in inches. 

the reflectance at a single glass-air interface 
(note: this depends upon the plane of polariz- 
ation and @) 


come from other sources. Fig. 2 
illustrates common sources. The 
figure also gives approximate 





The solar energy which strikes a 
window or glass block panel comes 
principally from the direct rays of 
the sun. Significant amounts, usu- 
ally in the form of diffusely re- 
flected radiation, may, however, 
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ranges of intensity of the radiation 
from the sun and the sky as well as 
the breadth of the spectral bands 
in which the energy from these two 
sources is concentrated. 
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The solar energy which is trans- 
mitted by glass from all sources 
equals the incident radiation minus 
that absorbed minus that reflected. 
Expressed in equation form, 


Je tr = Jr — JS rp 7r— Jar... (1) 
where 
J, = total incident radiation, Btu 
per (hr) (sq ft) 
x, P; T = absorptance, reflectance, and 


transmittance for the total 


incident radiation. 


Most of that which is transmitted 
through the glass is absorbed by 
the indoor surfaces of the enclosure. 
Some radiation may be reflected 
back through a window by shades or 
other reflecting surfaces. 

That portion of the incident solar 
radiation which is absorbed by the 
glass results in a rise in tempera- 
ture of the glass. At any instant 
part of this is stored and the rest 
is dissipated by convection and ra- 
diation from the indoor and out- 
door surfaces. In equation form 
this heat balance is: 

Jrai Re (tso — to) + Ro 
t hi (te: — ti) + Ri 
tan adidas tenckvew es (2) 
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Fig. 2—Sources of solar radiation 
where ent to radiation betwe: 


lengths of about 0.3 and 
crons, beyond this point it 
and behaves approximat« 


ho, hy = the outdoor and indoor con- 
vection coefficients, Btu per 
(hr) (sq ft) (F deg) 


boo, Ses ss ca, and — glass black body to radiation 
surface temperatures ; 

to, ty the outdoor and indoor air jects at temperatures up 
temperatures hundred Fahrenheit deer: 

R., R; = the outdoor and indoor net figure illustrates the comp) 


radiation exchanges between 
the outdoor and indoor glass 
surfaces and their respective 
surroundings, Btu per (hr) 
(sq ft) 

S = the rate of heat storage in 
the glass, Btu per (hr) 


between an outdoor glass 
and ground objects, clouds 


absorbs and emits in wav: 


Fig. 3 illustrates these heat trans- 
fer and exchange processes. Al- 


though glass is selectively transpar- 
following quantities ar 


mined: 


1. Heat gain by the coolant 
gration of the potentiometer : 


inner glass from the calorimet« 
puted), 


4. Heat lost through the edg« 
ner block holding the glass 
mined by calibration), 


(computed). 


ing the algebraic sum, @.. 
quantities. Thus: 


Jetr = 4.-- 


Transmittances 


The transmittance of ¢ 
for diffuse solar radiatio: 
found by orienting the ca! 
apparatus so that no dir 


Fig. 1—Close up 

view of calorime- 

ter in location for 
test 
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ture of the radiant heat exchany 


atmosphere. The last selecti 


bands approximately as indicate 
(sq ft). The radiation exchange on th: 
door side may be equally comple 

From test data obtained by means 
of the calorimeter apparatus | 


2. Heat transferred by radiat 
convection to the inner surfac« 


5. Heat stored in the calorimeter she 
by virtue of a rise in its temperatur 


3. Heat lost through the calorimet: 
insulation (determined by calibr 


cc 
sk 
SO 
lig 


The total transmitted solar en 


ergy, Jy Tr» is determined by find- : 
thee cil 
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Fig. 3—Convection heat transfer and radiation exchanges at glass 


surfaces 


light strikes the glass. The trans- 
mittance is then: 
Ta —_ ds Ja eoeeseseeseeseeseee (4) 


where 

q. = transmitted solar radiation, Btu 
per (hr) (sq ft) gained by the 
calorimeter and computed as 
just outlined 

J, = incident diffuse radiation, Btu 
per (hr) (sq ft) computed from 
the integrated record of the 
pyrheliometer emf. 


The diffuse transmittance may also 
be found, as described later, by 
means of the Eppley pyrheliometer. 

The transmittance of direct radi- 
ation, ro, is found by exposing the 
window to direct sunlight at the de- 
sired angle and is 


Qs —J ata Qs —J ata 
——- .. (5) 
Jr—a Jp 





where 
J = tetal incident radiation, Btu 
per (hr) (sq ft) computed 
from the integrated record 
of the pyrheliometer emf 
J» = incident direct radiation, 
Btu per (hr) (sq ft). 


The direct radiation must in some 
cases be modified to take into ac- 
count partial shading of the inner 
sheet. Partial shading from diffuse 
solar radiation is considered neg- 
ligible in this installation. 

It should be noted that the trans- 
mitted solar radiation does not in- 


Bclude that part of the solar heat 


absorbed by the glass which passes 
to the calorimeter by radiation and 
convection. Nor does it include heat 
flow due to differences between the 
indoor and outdoor temperatures. 
These two quantities appear togeth- 
eras h, (tes — t:) + R:, are re- 
ferred to as heat flow from glass to 
alorimeter, and may be either posi- 
tive or negative. 


Results Obtained 


Spectral Transmittance 
Characteristics 


The spectral transmittance curves 
of the glasses for which data are 
given in this paper and for which 
data have been given previously are 
shown in Figs. 4 and 5. This infor- 
mation was obtained by spectro- 
photometer tests of samples taken 
from the same sheet from which 
the full-sized samples were taken. 
Glasses Nos. 1, 2, 6, and 10 are 4 in. 
thick polished plate glass. Glass 
No. 3 is a rolled wire glass polished 





on both sides and is 0.29 in. thick. 


Glass No. 9 is a drawn double 
strength window glass 0.125 in. 
thick. Glasses 3, 6, and 10 are com- 
monly termed heat-absorbing. As 
shown by the curves, they absorb 
strongly in the infrared region 
(0.75 to microns) without un- 
duly reducing the transmittances in 
the visible region (0.40 to 0.75 mi- 
crons). This property is produced 
by minute amounts of iron in the 
form of ferrous oxide. All glasses 
are relatively poor transmitters of 
ultraviolet radiation, but since the 
energy contained in this region 
(0.29 to 0.40 microns) is only about 
5 percent of the total energy it is 
not important from the standpoint 
of solar heat gain through glass 
All of these glasses are classed as 
soda-lime-silica glasses 


Transmittance From Calorimeter 
Tests 


Fig. 6 shows the transmittance of 
four combinations of two sheets 
of glass spaced ™% in. apart 
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These determinations were made by 
fixed angle tests in which the cool- 
ant was circulated through the 
calorimeter at a temperature which 
would result in the minimum dif- 
ference between the indoor and out- 
door temperatures. Under such a 
condition the corrections for heat 
gains or losses other than those due 
to directly transmitted solar radia- 
tion are at a minimum. There is, of 
course, a significant amount of heat 
transfer from the inner surface of 
the inner glass to the calorimeter 
if either sheet of glass absorbs ap- 
preciable amounts of solar radia- 
tion. This quantity is computed 
from the known temperatures of 
the glass and the calorimeter and 
from the heat transfer constants 
which have been separately deter- 
mined for this apparatus. Because 
the inner sheet is partially shaded 
at high incident angles due to its 
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Fig. 5—Spectral transmittance 

curves of regular and heat Y 

absorbing glasses 
set-back, appropriate corrections 


have been applied. 
The values given in the curves 
apply, therefore, to sheets of glass 
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WAVELENGTH, MICRONS 
SPECTRAL TRANSMITTANCE 
CURVES OF REGULAR AND HEAT ABSORBING GLASSES 


Fig. 6—Transmit- 

tance of double 

glass for direct 
solar radiation 
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Curve A. Two Sheets 
No. | 


Curve C: No 


No 
o Oct 2, 1947 Nov 14 
¢ Oct 3, 1947 @ Nov ic 

P Oct 6, 1947 Nov 2 
Curve B: No. | inside a Nov 2 
No. 6 Outside Curve D: Tw 

x Oct 16, 1947 N 
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ANGLE OF 


INCIDENCE 


large enough so that th: 
shading, which is inevita! 
any multiple glass installat 
be considered insignific: 
should be noted that thes: 
apply to direct radiation : 


from the sun and measured 


plane parallel to the wind: 


practical purposes it is somet 


convenient to use radiatio: 


sities measured on a plane perp 


dicular to the sun’s rays 

multiply these values by th: 

of the incident angle.) 
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Transmittance Tests by 
Pyrheliometer 


In addition to tests made ° 


means of the calorimeter, | 
incidence tests have been m: 
means of the Smithsonian 
disk pyrheliometer on both 
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glasses for diffuse solar radiation 
have been measured by the Eppley 


radiation which reaches it as a re- 
sult of first passing through one or 


The first factor is that the diffuse 
radiation is known to be unequally 
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polarized. This condition varies 
from point to point in the sky, 
reaching a maximum at about 90 
deg from the sun. The second fac- 
tor is that the diffuse radiation 


more sheets of glass being tested 
The correction factor has been esti- 
mated at 0.99 for one sheet and 
0.97 for two sheets. 


pyrheliometer using four-foot 
square sheets. Because the trans- 
mittance of the cover glass of the 
» Eppley pyrheliometer is somewhat 


Wei \' 


wa 


- ud 
a : oes : 7 oom contains ultraviolet radiation to the “ 
De- Table 1—Test Conditions for Transmittances Given in Fig. 6 a 
- extent of 15 to 20 percent on a very 7 
te Solar Atmospheric clear day. Coupled with this is the 

Combination Altitudes Air Mass Dew Point* Transmittance fact that the pyrheliometer cover . 

d Degrees : ; 

A glass does not transmit ultraviolet 

No. 1 Inside—No. 1 Outside 15—45 14—3.8 40—55 0.25—0.50 radiation nearly so well as it does 
No. 1 Inside—No. 6 Outside 12—40 1.5—5.0 50—60 0.20—0.50 ir ’ 

No. 1 Inside—No. 10 Outside 8—30 2.0—6.0 2530 0.05—0.45 infrared or visible radiation. The 
No. 9 Inside—No. 9 Outside 23—50 1.3—2.6 25—40 0.35—0.70 cover glass transmittance is there- 


fore somewhat increased by virtue 
of the alteration in energy distribu- 
0} tion caused by interposing a sheet 
or sheets of glass between the in- 


‘Of the atmosphere at ground level 


Table 2—Transmittance of Several Glasses for Direct Normal and for Diffuse 


0 Solar Energy as Determined by Pyrheliometer Tests strument and the sky. The results 

ver obtained, subject to the limitations 

ee Normal Incidence Transmittance Diffuse just mentioned, also appear in 
Glass Combination Transmittance 


> Vs | 


By Pyrheliometer | Computed" Tame 3. 
ing : It will be noted that a range of 


Measured 





‘ous Single No. 9 0.87—0.92 0.91" 0.81—0.83 ; 
lous Single No. 1 0.71—0.78 0.77 0.64—0.70 values has been assigned to both 
r ol ingle No. 6 0.37—0.42 0.42 0.37—0.43 ae 
al Single No. 10 0.33—0.37 0.38 0.34—0.46 the direct normal and the diffuse 
- No. 9 Inside—No. 9 Outside 0.78—0.79 0.84" 0.69—0.72 transmittances for each glass. This 
lv a No. 1 Inside—No. 1 Outside 0.55—0.61 0.61 0.50—0.56 . ; { 
’ ms | Inside—No. 6 Outside 0.29—0.33 0.35 0.21—0.25 has been done because transmit- 
uble No. 1 Inside—No. 10 Outside 0.30-—0.31 0.32 0.28—0.33 . PPE OES 
<a No. 6 Inside—No. 6 Outside 0.22 024 Sent Dies tances are affected by variations in 
: No. 10 Inside—No. 10 Outside 0.21—0.24 0.23 0.21—0.31 the energy distribution of the inci- 
. pe . . 

al : : dent radiation due to atmospheric 
tis- ed upon *s2 y distri j i ss = 2: i at 0.05 intervals . 
pon Moon's? energy distribution for air mass 2; ordinates a 5 micron interva conditions. These tests are being 


Over the range 0.30 to 1.00 microns. 
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continued in order that relation- 
ships may be developed between 
transmittance and the various fac- 
tors which affect energy distribu- 
tion, namely, dust, dewpoint (water 
vapor content), and air mass (path 
length). 


Total Heat Gain 


In addition to the fixed angle 
tests which were made to measure 
transmittance and heat gain under 
substantially steady state condi- 
tions, tests have been made with 
the glass set vertical and main- 
tained at a fixed orientation. In 
these tests the effect of temperature 
difference between the indoors (the 
calorimeter) and the outdoors has 
been investigated. These tests also 
serve to bring out storage effects 
that might exist and show the in- 
fluence of heat transfer conditions 
that regulate the dissipation of 
solar heat absorbed by the glass. 


From the various tests conducted 
two have been selected to compare 
two different combinations under 
approximately the same conditions. 
The results are shown in Figs. 7 and 
8. Fig. 7 is for two sheets of glass 
No. 1 spaced % in. apart. There 
were no clouds of sufficient thick- 
ness to obscure the sun at any time, 
but shortly after the noon hour 
thin cirrus or cirro stratus clouds 
developed. This development was 
followed by a general hazy condi- 
tion. The changeable nature of this 
atmospheric condition resulted in a 
somewhat ragged solar radiation 
curve. This is presented in Fig. 7 as 
smoothed curves of direct and total 
radiation. The diffuse radiation 
curve is also shown. Corrections not 
exceeding 3 Btu per (hr) (sq ft) 
haye been made in the heat gain 
data wherever the calorimeter tem- 
perature was greater than or less 
than 15 deg below the outside air 
temperature. This correction is 
based upon an overall heat trans- 
fer coefficient U of 0.60, a value 
which night tests have shown to 
apply very closely to conditions ex- 
isting in this test. Preliminary 
analysis of these data as well as a 
previously published theoretical 
study® indicates that small correc- 
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tions for temperature differences 
can, without significant error, be 
superimposed upon heat gain due 
to the combined effects of absorbed 
solar heat and temperature differ- 
ence. 

The data of Fig. 8 have been simi- 
larly treated. On the date of test 
the sky was cloudless and consider- 
ably clearer than on September 18. 
However, because the solar altitude 
on the whole was lower (see Table 
1), the solar intensities were also 
lower. 


Caleulated Transmittances of 
Single and Double Sheets 


The Absorption Characteristic KL 


It is of practical value to be able 
to predict the direct solar radiation 
transmittances of various glass 
combinations in a double glass in- 
stallation from a knowledge of the 
transmittances of the sheets taken 
separately. It is also of interest to 
be able to predict the effects of glass 
thickness on transmittance of 
either single or double glass. The 
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peyrdurys A[jeai3 aq prnom wo)qoid 
were reflectances the only thing to 
be considered. However, because 
many glasses absorb solar radiation 
to a greater or lesser extent and be- 
cause the absorption coefficient 
varies with the wave length of the 
radiation, the problem presents 
some difficulties. To add to the 
difficulty the energy distribution in 
the solar spectrum varies with air 
mass, dust content, and water vapor 
content. 

In an ASHVE Research Report 
curves were presented to show how 
the transmittance of single an 
double sheets of glass varied with 
the angle of the incident ray anc 
the absorption characteristic KL 
where K is the absorption coeffi- 
cient in units per inch and L is the 
glass thickness in inches. These 
curves are presented in modified 
form as Figs. 9 and 10. The variable 
KL has been replaced by the trans- 
mittance for normally inciden' '- 
diation. This relationship is °- 
pressed for single glass by Equation 
6. 
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eK 0 errr eee (6) 
where 
e base of natural logarithms 
T transmittance at normal inci- 
dence 
g fraction of the energy available 


after passage through the glass. 


The index of refraction has been taken 
as 1.526. The value K is derived experi- 
mentally from the equation, 


J 
— e AL J, adi (7) 
de 


where 


J =the intensity of the radiant 
beam which passes through one 
surface of a sheet of glass to 
the second surface, 


J, = intensity of the incident beam 
corrected for reflection at the 
first surface. 


It should be noted that 1 and 
J/J, differ in that the former is the 
air-to-air transmittance and in- 
cludes reflection losses at the glass- 
air interfaces. J/J. is the surface- 
to-surface transmittance. 


Transmittance Formulas 


It has been shown’ that for any 
incident angle the transmittance, 


nm, of single glass is expressed by 
the series, 


u=g (l—r)? + rg’ (1 r)? 
rig> (1 — rr)? 4 .. (8) 


where 

r = the Fresnel reflectance (note 
this must be computed for each 
plane of polarization and de- 
pends upon the incident angle) 

g g corrected for decreased path 
length due to refraction of the 
incident ray 


Summing the series, 


(l1—r)“9 


T (9) 


1 — r°g- 

As a result of summing a similar 
series, the transmittance, t., of 
two air spaced sheets of glass is 
expressed by the following equa- 
tion: 


Tit 
Tips . . (10) 
1 — pies 


where 


tT: and t. = transmittances of sheets 1 
and 2 

p, ando, = reflectances of sheets 1 
and 2 computed by a 
method identical to that 
used to derive rt. 
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If op: be neglected (at normal 
incidence pp, is of the order of 0.5 
percent), then the transmittance of 
two sheets is approximately: 


Tiy2 TiT2 -. nesec (11) 


Comparison of Equation 11 with 
Equation 6 suggests that for two 
sheets of glass the sum of the KL 
values of the individual sheets can 
be used as a convenient means of 
determining transmittances of vari- 
ous combinations of glass in various 
thicknesses when the absorption co- 
efficients are known, or: 


T, a function of (K,L 
K.L-) (12 


If r, or J and J, refer to the whole 
solar spectrum, then K (or KL) is 
an average value for the particular 
energy distribution associated with 
t or J and J.. On the other hand, 
if r or J and J, refer to a definite 
wave length (monochromatic radi- 
ation), then K has a fixed value for 
solar radiation of that wave length. 
It is apparent that Figs. 9 and 10 
and Equations 9 and 10 can be 
exact only for monochromatic radi- 
ation. 


Examples will now be given of the 
application of these curves. Assume 
that a sheet of glass ‘% in. thick 
has, at a certain wave length, a 
normal incidence transmittance of 
0.80. From Fig. 9, the KL value is 
0.13. Its transmittances for radia- 
tion incident at 50 and 70 F are re- 
spectively 0.75 and 0.60. If the thick- 
ness were doubled the KL value 
would become 0.26 and the trans- 
mittance at normal incidence would 
become 0.71. The transmittances at 
50 and 70 F would be 0.65 and 0.51 

Now assume that two air-spaced 
sheets of the same glass ('% in 
thick) were to be used. The sum of 
the KL’s of each sheet is 0.26. Fig 
10 shows that the corresponding 
normal incidence transmittance 
(for the same wave length as be- 
fore) becomes 0.66. The transmit- 
tances at 50 and 70 F are 0.62 and 
0.43. The procedure of determining 
transmittances of two sheets of 
glass by adding the KL values of 
each glass is a convenient one but 
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it introduces a small error be- 
cause pp, unlike ttm, is not a func- 
tion of K.L, + K.L.. The error is 
not over 0.2 percent at 50 deg inci- 
dent angle. At 75 deg transmit- 
tances determined by the use of 
Fig. 10 will be, at the most, 3 per- 
cent too low. 

In a similar manner, Figs. 9 and 
10 may be used to determine ap- 
proximate transmittances for total 
solar spectrums. However, for most 
combinations of two sheets of glass, 
the normal incidence transmittance 
for the total spectrum cannot be 
determined with practical accuracy 
by adding individual KL values or 
by applying Equation 11. The errors 
involved and the magnitude of 
other deviations from the mono- 
chromatic curves are discussed in 
following sections. Certain approxi- 
mations are suggested. 


Discussion of Results 


Effect of Energy Distribution at 
Normal Incidence 


In a previous paper® calculations 
were made to determine the effect 
of energy distribution on the trans- 
mittance of single glass over the 
wave length band of the solar spec- 
trum. It was found that solar en- 
ergy distributed as suggested by 
Moon? for various air masses had 
no appreciable effect on the normal 
incidence transmittance of a glass 
such as No. 1 and that a maximum 
change of about 4 percent was pro- 
duced in a glass similar to No. 10. 
No investigation was made with re- 
gard to double glass. 

It is evident from the data given 
in Table 2 that solar energy dis- 
tribution effects are in reality very 
significant and that no one value 
of normal incidence transmittance 
can be assigned to any given single 
glass or double glass combination. 
Exceptions to this are glasses such 
as No. 2 or No. 9 which have prac- 
tically uniform transmitting char- 
acteristics over the entire spectrum 
except in the ultraviolet where the 
total energy is small. Furthermore 
energy distribution effects limit the 
application of Equations 10 and 11 
(and Fig. 10). This can be illus- 
trated by the following example. 
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Table 3—Transmittance at Normal Incidence for Two Sheets vs Com). 


Transmittance®* 
Observed Calculated 
Glass Transmittance Transmittance, {, <1 
Date Combination Percent Percent 
3-25-48 Sgle #9 88.9 
*9 In, ¥9 Out 79.1 79.0 
3-24-48 Sgle #1 76.8 
#1 In, #1 Out 60.8 59.1 
10- 2-47 Sgle #1 75.2 
#1 In, *®1 Out 58.7 56.5 
10-15-47 Sgle *®1 75.5 
Sgle *6 36.8 
*1 In, *6 Out 32.8 27.8 
10-23-47 Sgle #1 72.2 
Sgle #10 35.6 
¥1 In, #10 Out 31.1 25.7 
3-24-48 Sgle *6 41.3 
*6 In, *®6 Out 22.3 17.1 
3-25-48 Sgle *10 36.3 
#10 In, ¥10 Out 20.7 13.2 


* Comparison of the normal incidence transmittances of combinations of two a 
sheets of glass with transmittances computed from the transmittances of the compone: 


Consider two identical sheets of 
glass having, for a given energy dis- 
tribution, constant transmittances 
of 0.70 and 0.10 in the visible and 
infrared portions of the spectrum. 
Let it be further assumed that the 
energy contained in each of these 
parts of the spectrum is equal. The 
average transmittance of a single 
sheet for the whole spectrum is thus 
0.40. Now if these two sheets are 
combined, Equation 11 would indi- 
cate that r,. would be r X tr or 
0.16. However, the first sheet would 
filter out so much infrared that the 
average transmittance of the second 
sheet for the beam now depleted of 
the infrared would be roughly 0.60. 
The combined transmittance would 
therefore be closer to 0.24 than 0.16. 
The following data (see Table 3) 
obtained by silver disk pyrheliome- 
ter tests illustrate this. They have 
been selected from tests which are 
included in Table 2. The transmit- 
tance of each combination and its 
components were determined within 
a period of 30 min—and, therefore, 
under approximately the same at- 
mospheric conditions. 


These data indicate the approxi- 
mate error involved in computing 
transmittance by Equations 10 or 11 
when rt. and rt represent average 
transmittances for the whole solar 
spectrum. It will be noted that the 
greater differences are associated 
with those glasses which are least 
uniform in transmittance over the 
spectrum. It is evident that in or- 
der to completely describe the be- 
havior of double glass combinations 
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(1) many tests must be m: 
cover a wide range of conditi 
(2) energy distribution curve 
be set up and the transmit 
computed wave length by 
length and an integrated resu 
tained. 

It is, however, possible to predict 
approximately the transmittan 
of various combinations in \ 
two ways: (1) the transmittances 
for the whole spectrum can be 
puted by Equation 11 and a 
rection applied based upon data 
such as given in Table 3 or, (2 
the transmittances of each sheet 
a given combination are given i: 
terms of infrared and visible t 
mittance, the transmittanc: 
each of these parts of the spectrum 
can be computed by Equation 1! 
If an energy distribution can b 
assumed, such as a ratio of infra- 
red to visible radiation, the tota! 
normal incidence transmittance ca: 
be approximated. In either cas 
Fig. 10 can be used to obtain a; 
proximate transmittances at angles 
of incidence other than norma! 


Energy Distribution Effects at 
Angles Other Than Normal 
Incidence 


The series expression for trans- 
mittance of a single sheet (Equatio 
8) shows that the factor g, repre- 
senting absorption, enters each 
term. For monochromatic radiation 
this expression is exact. However 
over the spectrum as a whole, 
and hence g, may vary with wavé 
length. With a glass such as No. 6 
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No. 10, each successive reflected 
finds itself depleted of infrared 
‘hat the average K changes with 


or 


» reflection. This effect is most 
significant in the infrared absorb- 
ing glasses and at the higher angles 
of incidence. The net effect is one 


of higher transmittance at these 
angeles than the curves of Fig. 9 
indicate. The same effect occurs in 
the case of double glass. 

Examination of Equation 10 shows 
that the order in which the 
sheets are arranged should have 
no effect on transmittance. At 
any given wave length the prod- 
ucts of r times r- and of p, times 
» are independent of order. The 
effect of energy distribution on 
transmission losses due to succes- 
sive reflections does remain, how- 
ever, and may result in significant 
differences due to order of arrange- 
ment. It should be noted that heat 
gain by convection and radiation 
from the inner glass is dependent 
upon the order in which the sheets 
are placed. 


Comparison of Test Data with 
Theory 


Because of the range of condi- 
tions under which the various 
glasses were tested (see Table 1) 
each solid curve of Fig. 6 must be 
considered as representing the av- 
erage of a family of curves for that 
particular combination. The solid 
curves are curves of best fit. The 
dotted curves were constructed with 
the aid of Fig. 10. They are based 
upon monochromatic radiation and 
a KL value equal to that which rep- 
resents the average absorption 
characteristic of a given combina- 
tion for the total solar spectrum at 
normal incidence. 


The actual deviation of a trans- 
mittance curve, calculated for an 
energy distribution corresponding 
to air mass 2 from the mono- 
chromatic curve based upon the 
same normal incidence transmit- 
tance, was determined at two angles. 
For the double glass No. 1 combina- 
tion the monochromatic curve was 
0.5 percent and 3.5 percent below 
the true curve at 50 and 75 deg in- 
cident angles respectively. For the 
No. 1 and No. 6 combination, the 
deviations were 10 and 12 percent. 
Curves B and C are in reasonable 
agreement with this finding, al- 
though other energy distribution 


effects may account for this. Curve 
A deviates much more from the 
dotted curve than would be ex- 
pected. In the case of double No. 9. 
the solid and dotted curves are 
identical. 


Total Heat Gain 


Figs. 7 and 8 illustrate total heat 
gain for two different double glass 
combinations. They also show rates 
of heat gain from the indoor sur- 
face of the inner sheet of glass 
Also shown are data on the irradia- 
tion of the plane of the window 
Fig. 8 demonstrates the decided re- 
duction in heat gain when the outer 
glass is of the heat-absorbing type. 
Note that the heat transferred from 
the warmed inner glass in Fig. 8 is 
little different from that shown in 
Fig. 7. In both cases the elevation 
of the inner glass temperature 
above the calorimeter was about the 
same for roughly the same condi- 
tions, but in the case of combina- 
tion No. 1 and No. 6, the tempera- 
ture elevation of the outer glass 
above the outdoor air was two to 
three times greater than in the 
case of the double No. 1 combina- 
tion. This caused a rapid dissipa- 
tion of the absorbed solar heat 
The test conditions were not, of 
course, strictly comparable because 
of the difference in wind velocity, 
which has considerable effect on 
heat dissipation at the outer glass 
surface. The total transmitted solar 
radiation is, of course, the total 
heat gain minus the heat flow from 
glass to calorimeter. 

It should be noted that the curves 
of heat gain from glass to calorime- 
ter lag with reference to the solar 
radiation curve by about one-half 
hour. This was found to be true of 
all similar fixed position tests of 
these and other combinations. Stor- 
age effects, therefore, are appreci- 
able in glass installed in this man- 
ner. This storage effect, however, 
influences only the diffusion of solar 
heat absorbed by the glass and has 
no bearing on that part of the in- 
cident radiation directly trans- 
mitted through the glass. 

Heat gain values represented by 
these curves must not be consid- 
ered as design values. The calorime- 
ter apparatus used in tests repre- 
sents the extreme condition where- 
in cooling loads are immediately 
affected by transmitted solar radia- 
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tion. In any practical installation 
interior walls, floors, and furnish- 
ings absorb much of the trans- 
mitted radiation and dissipate it to 
the room at reduced rates. Becaus> 
the variables involved in treating 
such a problem are so numerous 
this phase of the effects of solar 
heat gain must be considered sepa- 
rately. 

The transference of heat from the 
inner surface of the inner glass to 
the calorimeter also represents a 
limiting condition, namely, one in 
which the interior surfaces seen by 
the glass and the ambient air are at 
substantially the same temperature 
This condition is probably ap- 
proached in many practical cases 

The solar energy transmittance 
data presented in Fig. 6 and Table 2 
apply equally well to summer and 
winter conditions, subject, of course, 
to variations due to energy distribu- 
tion effects. In winter the maxi- 
mum heat gain would normally take 
place through southern windows 
rather than through western win- 
dows which is generally the case in 
the summer. The distribution of 
solar energy absorbed by the glass 
would probably differ from that 
shown in Figs. 7 and 8 because of 
differences in the temperature lev- 
els and wind velocity. 


Summary 


Transmittances of several types 
of glass used in various combina- 
tions of two sheets have been ex- 
perimentally measured by calorime- 
ter tests and by pyrheliometer tests 
Total heat gains through these 
combinations with a 14-in. air space 
have been measured under various 
conditions of temperature differ- 
ence. The results of these tests are 
as follows: 

1. Variations in solar energy distribu- 
tion significantly affect the transmit- 
tance of these glasses for both direct 
and diffuse solar energy 

2. Because of these effects the trans- 
mittance of double glass is equal to or 
greater than the product of the trans- 
mittances of the component single 
sheets. For the combinations tested, 
this transmittance was about 5 percent 
greate? for double standard plate glass 
and about 20 percent greater for stand- 


125 


Sh vb 


“<>< 
‘7 ae 


: 
_ 





LiakM i 


. 
“7s Fe N28 8S OF 


WA 





ard plate glass plus a heat-absorbing 
glass. 


3. The use of a heat-absorbing glass 
outside of a regular plate glass reduces 
materially the directly transmitted solar 
radiation. 


4. Under the conditions of the test 
setup the use of a heat-absorbing glass 
outside of a standard plate glass does 
not greatly increase the heat gain by 
radiation and convection from the inner 
glass as compared to the use of two 
sheets of standard plate glass. 


The test results presented in this 
second report of studies on flat glass 
represent a part of a continuing 





program of research on windows 
and glass block panels. 
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NEW CHAPTER 
AT SHREVEPORT 

The Council has authorized the 
organization of a Chapter at 
Shreveport, La., and at a prelimi- 
nary meeting on May 6, the Officers 
were elected and the appointment 
of standing committees was an- 
nounced. 

The Meetings Committee has an- 
nounced that the Charter Meeting 
will be held on May 19 and presen- 
tation of the Charter will be made 
by a Member of the Council, Reg F. 
Taylor of Houston, and the princi- 
pal speaker will be Carl F. Boester, 
Lafayette, Ind., on Reverse Cycle 
Refrigeration Combined with Radi- 
ant Heating as Applied to Small 
Homes. 

Invitations to nearby Chapters 
were issued and it was anticipated 
that representatives from _ these 
groups would be in attendance. 

The officers and committee chair- 
men will be announced in the July 
JOURNAL, 


ENGINEERING EXPOSITION 
AT ST. PAUL 


The Minnesota Chapter partici- 


pated as an exhibitor in the Annual 
Engineering Exposition at St. Paul, 
Minn., in February 1948 and pro- 
duced.an exhibit telling about the 
aims and activities of the Society 
and of the Chapter. Arrangements 
for the booth were made by D. B 
Anderson, and those who were in 
attendance included W. B. Buck, 
J. A. Craig, C. E. Gausman, H. E 
Gerrish, L. J. Krause, O. L. Lilja, 
B. F. McLouth, J. F. Stafford, and 
William Sturm. 
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JOHN JAMES JOINS 
McDONNELL & MILLER 


John James has joined McDonnell 
& Miller, Inc., Wrigley Bldg., Chi- 
cago, Ill., as chief research engineer. 

Mr. James was born at Brookville, 
Ind. He attended the Benson Poly- 
technic School, Portland, Ore., was 
graduated from Oregon State Col- 
lege with a BS. and received his 
Master's degree in mechanical engi- 
neering from the University of Wis- 
consin in 1934. 

Specializing in heating, ventilat- 
ing and air conditioning, Mr. James 
has served as engineer for the Gen- 
eral Electric Co., Schenectady, N. Y.., 
and in 1935 joined the staff of the 
ASHVE as technical secretary, re- 
signing in 1943 to join Iron Fire- 


man Mfg. Co., Cleveland, Oh 


During his years with the S 


his responsibilities include 
preparation of the technica 


for THE GuipE, the correlatio: 


administration of the coope 
research program, as well a 
with the technical and cod 


mittees. As a member of the ASHVE 


he is serving as chairman 
Publication Committee, as a 


ber of the Committee on Constitu 


tion and By-Laws, and on the ‘ 
mittee on Research. He is now 


pleting his term as president 
Northern Ohio Chapter. 


Mr. James is co-author with Jo 
R. Allen and J. Herbert Walke: 
the book Heating and Air Co) 


tioning. 





Minnesota Chapter Booth at recent Annual Engineering Exposition, St. Ps! 
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Fuvat arrangements have been 
made by the committee of the 
Massachusetts Chapter in charge of 
events at the Bretton Woods meet- 
ing of the Society to be held June 
90-23 at the Mount Washington Ho- 
tel. A meeting of the Council and 
several committee meetings will be 
held on Sunday, June 20. There will 
be three technical sessions arranged 
by the Program Committee, of 
which A. E. Stacey, Jr. is chairman. 

At the first session on Monday, 
June 21, two important matters of 
business will be presented to the 
members in the form of amend- 
ments to the By-Laws changing 
the dues rate and revision of Regu- 
lations Governing the Committee 
on Research. 

Technical sessions will have 
papers on physiological factors in 
air conditioning, heat storage prob- 
lems, and solar heat transmission. 
There will be nine papers and an 
interesting talk on Mount Wash- 
ington weather conditions by Prof. 
Donald Chapman. 

The Nominating Committee will 
meet to select candidates for office 
in the Society and the Chapter Del- 
egates will hold two meetings—one 
on Monday afternoon and the other 
on Tuesday evening. 

C. M. F. Peterson, general chair- 
man of arrangements, has an- 
nounced a special program for the 
ladies and some interesting sight- 
seeing tours. There will be a cog 
rail trip up Mount Washington on 
Monday afternoon if weather per- 
mits and, as an alternate, a trip to 
Franconia Notch with a visit to the 
Old Man of the Mountains, Profile 
Lake, and the Flume, with a ride 
on the aerial tramway to Cannon 
Mountain. 

On Tuesday for those who do not 
participate in the golf tournament 
there will be a cog rail trip or a trip 
to Crawford Notch with a ride to 


Veranda of Mount Washin Hotel 







Cranmore Mountain on the ski- 
mobile. 

For those who want entertain- 
ment on Wednesday afternoon there 
will be a soft-ball game, a golf tour- 
nament, or a trip to Pinkham Notch. 

For evening entertainment, on 
Monday a barn dance is planned, 
on Tuesday special games and 
dancing, and on Wednesday eve- 
ning the banquet will be held with 
Prof. James Holt, Boston, as toast- 
master and some of the world fa- 
mous New Hampshire stories will 
be related by Laurence Whittemore, 
president of the Federal Reserve 
Bank of Boston. 

For members traveling by train 
who desire to arrive in Bretton 
Woods on Sunday the Massachu- 
setts Chapter Committee on Ar- 
rangements is planning to have a 
chartered bus leave Boston at 11:30 
a.m., arriving at Bretton Woods at 
5:30 p.m. This will provide a scenic 
route for those coming to Boston on 
early morning trains on Sunday, 
June 20. 

Railroad tickets may be obtained 
via Springfield, Boston, or New 


Bretton Woods 
Welcomes 


ASHVE 


York. Loca] ticket agents will be 
glad to quote fares and rates 

The chartered bus will pick up 
passengers at the South Station and 
at the Statler Hotel. Advance reser- 
vations for this trip are required 
and the round trip fare will be 
$10.00 per person. 

For the convenience of members 
who wish to arrive at Bretton 
Woods on Saturday or Sunday, June 
19 and 20, the accompanying typical 
schedules are given 

Those who wish to drive will find 
that the following routes will gener- 
ally provide good road conditions 
and a scenic trip through the New 
England states or via the Adiron- 
dacks: 


Motor Routes to Bretton Woods. 


N. H. 
BY CAR 
I. From the West to Troy, N. Y.: 
Route 2—Mohawk Trail to Green- 
field, Mass. 
Route 5—through Wells River, Vt 


cross Connecticut River to 
Woodsville, N. H 
Route 302—to Bretton Woods 
2. Alternate Route 
Route 9N—to Au Sable Forks, Ferry 
from Ft. Kent to Bur- 
lington, Vt 








Typical Railroad Schedules 
For arrival in Bretton Woods, N. H. June 19 or 20 only 
(Via Boston) 
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1. Lv. Chicago June 18 2:30pm. (CS.T.) N. Y. Central 
ar. Boston “ 19 9:55 am. (E.S.T.) 
Iv. Boston - 19 11:00 am. (E.S.T.) Boston & Maine R.R 
ar. Bretton Woods " 19 3:30 p.m. (E.S.T.) 
2. lw. Chicago June 19 2:30 p.m. (C.S.T.) N. Y. Central—Train 28 
ar. Boston - © 29:3 am. (£E.S.T.) 
lv. Boston " 20 11:30 a.m. on charter B. & M. Bus 
ar. Bretton Woods " 2% S$:3pm. (CSB.T.) 
3. Iv. St. Louis June 19 9:10am. (C.S.T.) N. Y. Central—Train 12 
lv. Indianapolis " 19 1:45 pm. (CS.T.) 
lv. Cleveland " 19 8:20pm. (E.S.T.) 
lv. Buffalo " 19 11:55 p.m. (E.S.T.) 
ar. Boston " 2 29:35am. (E£S.T.) 
(Via New York) 
4. lw. Detroit June 19 8:20am. (ES.T.) N. Y. Central 
Iv. Cleveland ~ 19 9:50am. (E.S.T.) 
lv. Buffalo " 19 1:30 p.m. (ES.T.) 
ar. New York : 19 9:45 pm. (ES.T.) 
lv. New York 19 11:10 pm. (E.S.T.) N. Y. N. H.-H. R.R 
ar. Whitefield ' 20 1:50pm. (ES.T.) B.&M. RR 
5. lw. Chicago - 386 i pm CBs.) N. Y. Central 
lv. Cleveland " 18 8:00pm. (E.S.T.) 
lv. Buffalo : 18 10:55 p.m. (E.S.T.) 
ar. New York " 19 7:20 a.m. (E.S.T.) 
lv. New York i 19 8:10 am. (E.S.T.) N. Y. N. H.-H. R.R 
ar. Whitefield " 19 5:55 p.m. (ES.T.) B.&M.RR 
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Route 5 —to Brattleboro and Wells 
River, cross Connecticut 
River to Woodsville, N. 
H 


Route 302 —to Bretton Woods 
4. From Boston: 





Route 2—to Junction of Route 4 at 
Lexington 
Route 2 —to Montpelier, Vt. Route 4—to Nashua and Twin Moun- 
Route 302—to Wells River, Vt., cross tain 


river to Woodsville, N.H. 
and continue on 302 to 
Bretton Woods 


3.. From South and West via New York City 
Hutchinson River Parkway & Merritt 
Parkway to New Haven, 
Conn. 
Route 5 —to Hartford 
Route 5A—to Springfield 


Route 302—to Bretton Woods 
5. Alternate Route 
Route 1—to Portsmouth, N. H. 
Route 16—from Portsmouth to Dover, 
Rochester & Glen 
Route 302—to Bretton Woods 


Hotel reservations should be sent 
to the Mount Washington Hotel, 





Committee on 
Arrangements 


C. M. F. Peterson, General Chairman 
James Holt, Vice Chairman 
Banquet—Hugo Von Rehberg 
Entertainment—C. W. Larson 
Finance—J. W. Brinton 
Ladies—Adolph Ehrenzeller 
Publicity—D. W. Blair 
Reception—E. A. Dusossoit 
Sports—A. C. Bartlett 
Transportation—W. H. Shipp 





Cc. M. F. Peterson 
General Chairman 
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Bretton Woods, N. H. and : 
the American Plan for the 
are $13.00 per person per 
double and twin bed roo: 
bath; $15.00 per person per 
single room with bath; an 
per person per day for si 
double room with running 

The officers and mem 
Massachusetts Chapter lo 
ward to greeting all mem 


Bretton Woods in the hear: 


White Mountains, June 20-: 





James Holt 
Vice Chairman 





D. W. Blair 
Publicity 





Hugo Von Rehberg 
Banquet 





W. H. Shipp 
Transportation 
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PROGRAM 


Semi-Annual Meeting 1948 


\MERICAN SOCIETY OF HEATING 
AND VENTILATING ENGINEERS 


Mount Washington Hotel 
; Bretton Woods, N. H. 


June 20-23, 1948 


> Sunday—June 20 


10:00 a.m. Committee on Research Meeting 
1:00 p.m. Registration 
1:30 pm. Council Meeting 


 Monday—June 21 
Registration 


10:00 am. TECHNICAL SESSION—Physiological Factors in 
4 Air Conditioning 
Greetings by C. M. F. Peterson, General Chair- 
P man 
Response by Pres. G. L. Tuve 
Report of Committee on Research—L. N. Hunter, 
Chairman 
Amendments 
1. By-Laws 
2. Regulations Governing Committee on Re- 
search 
Sanitary Significance of Ventilation, by 
Wells 
The Mount Washington Observatory—America’s 
Original Mountain Weather Station, by Prof 
Donald H. Chapman 
Thermal Insulation of Clothing, by C. P. Yaglou 
Comparison of Physiological Adjustments of 
Human Beings During Summer and Winter, by 
Nathaniel Glickman, Tohru Inouye, Robert W 
Keeton and Maurice K. Fahnestock 


} 9:00 a.m 


W. F 


Croquet and Quoits Tournament and Golf for 
Ladies 


10:30 a.m. 


ag eyo 


: 12:30 p.m. Get-together Luncheon 
® 1:30 p.m. Guide Publication Committee Meeting 
i 1:30 p.m. Chapter Delegates Meeting 
1:30 p.m. Cograil trip to Mount Washington (Bus to Base 


Station) 
or 


Trip to Franconia Notch, visiting the Old Man of 
the Mountains, Profile Lake and the Flume, with 
ride on Aerial Tramway to Cannon Mountain 

Informal Golf—Tennis 


6:30 p.m. Dinner 


8:00 p.m. Nominating Committee Meeting 


8:30 p.m. Movies—Barn Dance 


Tuesday—June 22 
9:00 a.m. Registration 


9:30 am. TECHNICAL SESSION—Heat Storage 
Ground Temperature Distribution with a Floor 
Panel Heating System, by A. B. Algren 
Theory of the Ground Pipe Heat Source for the 
Heat Pump, by L. R. Ingersoll and H. J. Plass 
Fan Selection by Use of Constants, by A. C 
Stern and Leon D. Horowitz 
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On the Links of Mount Washington Hotel 


10:00 a.m 
1:30 p.m 


1:30 p.m 


6:30 p.m. 


8:00 p.m 


8:30 p.m. 


Wednesday—June 23 “ 
9:00 a.m. 


9:30 a.m 


10:30 a.m 
12:30 p.m 
2:00 p.m 


7:00 p.m 


Ladies Golf—Quoits, Croquet—Hike up Mt. Willard 


Golf Tournament for Research and Eichberg 
Memorial Cups 


Fishing trip 


Sightseeing Automobile Trip to Crawford Notch 
visiting Willey House, North Conway and trip up 
Cranmore Mountain on Ski-Mobile 


Dinner 
Chapter Delegates Meeting 


Games and Dancing 





Registration 


TECHNICAL SESSION—Solar Heat Gain Through 
Walls and Roofs for Cooling Load Calculations 
by J. P. Stewart 
Hydraulic Analogue for the Solution of Prob- 
lems of Thermal Storage, Radiation, Convec- 
tion and Conduction, by C. S. Leopold 

Solar and Total Heat Gain through Double Flat 
Glass, by G. V. Parmelee and W. W. Aubele 


Lh ad Sy 
See RNR BE NUeE BE 


ne 


’ 
s 


Ladies Card Party—Golf or Croquet 


>it 


Luncheon 


Soft Ball, Baseball Game, Golf, Swimming, Tennis 
Motor Trip to Pinkham Notch Circle, Presidential 
Mountain Range 


Banquet 


Tozstmaster—Prof. James Holt 


Awarding of Golf Trophies 
Address by Laurence Whittemore, President of 
Federal Reserve Bank of Boston 





Tennis Courts of Mount Washington Hote! 
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C.-E. A. Winslow, 
Past President, 1945 


New Haven, Conn. 


C.-E. A. WINSLOW, president of 
the Society in 1945, is the editor of 
the American Public Health Associ- 
ation Journal. For many years he 
was associated with Yale Univer- 
sity, School of Medicine, New Haven, 
Conn. Dr. Winslow was formerly di- 
rector of the John B. Pierce Lab- 
oratory of Hygiene. He has served 
the Society in many capacities and 
is also well known as the author of 
scientific papers and books on 
health and comfort. 


CHARLES L. DEAN, chairman of 


the mechanical engineering depart- — 


ment, extension division, University 
of. Wisconsin, Madison, Wis., has 
been connected with the University 
for 22 years. Since graduating in 
1901 with a BS in mechanical engi- 
neering from the University of Wis- 
consin, he has specialized in heat- 
ing, ventilating, and refrigeration 
work. 





Cc. L. Dean 
Madison, Wis. 
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E. W. Klein 
Atlanta, Ga. 


EDWARD W. KLEIN‘, sales engi- 
neer, Atlanta, Ga., has been active 
in the design and sales of heating 
and ventilating equipment for near- 
ly 30 years. He graduated from the 
Georgia School of Technology in 
1902 with a BSME degree. For many 
years he has been a member of the 
ASHVE and ASME and has served 
as president of the local chapters of 
both societies. 





*Deceased April 21, 1948 


THOMAS F. McCOY has been as- 
sociated with the Powers Regulator 
Co., Boston, Mass., for 43 years. In 
1907 he was appointed manager of 
the New England territory, a posi- 
tion which he holds at the present 
time. During this time he has super- 
vised numerous automatic temper- 
ature control installations in pri- 
vate residences, churches, schools, 
colleges, hospitals, theaters, and 
many industrial plants. 
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Honored | yf 


Life Memf 


ASHVE 





E. C. Evans 
Temple City, Calif. 


EDWIN C. EVANS, Temple City 
Calif., retired from his position as 
manager of the B. F. Sturtevant C 
Buffalo office in 1945, after 10 year: 
service with the company. Fo 
many years previous to 1936 M: 
Evans was with American Blower 
Corp. He has been active in tl 
formation of the Southern Califor- 
nia and St. Louis Chapters of t! 
ASHVE, and served as president 0! 
the Pittsburgh Chapter. Mr. Evan: 
is a graduate of Kentucky State 





T. F. MeCoy 
Boston, Mass. 


1948 H 


<= 








Election to 


bership 


1948 





H. E. Gerrish 
Minneapolis, Minn. 


HARRY E. GERRISH has served 
as president of the Morgan-Gerrish 
Co., Minneapolis, Minn., manufac- 
turers’ representatives since 1911. 
In 1944 Mr. Gerrish was appointed 
regional engineer of the national 
fuel efficiency program. Mr. Gerrish 
has been active in the affairs of the 
ASHVE and helped organize the 
Minnesota Chapter of the Society. 
He holds a mechanical engineering 
degree from the University of Min- 
nesota. 





R. R. Taliaferro 
Cleveland, Ohio 





Arthur Ritter 
New York, N. Y. 


ARTHUR RITTER is the New 


York district manager of the Amer- 
ican Blower Corp. He has been as- 
sociated with this company since 
1902, serving in the various capaci- 
ties of draftsman, salesman, branch 
manager, district manager, man- 
ager export department, and officer 
and director. A charter member of 
the ASHVE New York Chapter, Mr. 
Ritter has served as its president, 
vice president and treasurer. 


ROBERT R. TALIAFERRO is a 
mechanical engineer for the Na- 
tional Advisory Committee for 
Aeronautics, Aircraft Engine Re- 
search Laboratory, Cleveland Air- 
port, Cleveland, Ohio, where he is 
active in the operation of a refrig- 
eration and air conditioning plant. 
He was formerly associated with 
the Carrier Corp. for a number of 
years. In 1913 he received his me- 
chanical engineering degree from 
the University of Kentucky. 
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S. E. Dibble 
Past President, 1925 
Elizabethtown, Pa. 


SAMUEL EDWARD DIBBLE, 
president of the ASHVE during 
1925, is superintendent of the 
Thomas Ranken Patton Masonic 
Institution for Boys, Elizabethtown, 
Pa. Prior to his present position 
he served as a professor of Heating 
Ventilating and Plumbing at the 
Carnegie Institute of Technology 
An editor and writer, Mr. Dibble has 
contributed to engineering publica- 
tions and is the author of Elements 


of Plumbing and the Plumbers’ 


Handbook. 


JOHN C, WHITE, steam and me- 
chanical engineer, Madison, Wis., 
retired in 1944 from his position as 
state power plant engineer, Wiscon- 
sin State Bureau of Engineering, a 
position which he had held since 
1915. Among his many achieve- 
ments in the engineering field is 
the design of a jet system of heat- 
ing known as the Hydroheater. He 
was awarded an honorary mechani- 
cal engineering degree by the Uni- 
versity of Wisconsin in 1928 





J. C. White 
Madison, Wis. 
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J. F. MelIntire 
Past President 1939 
Detroit, Mich. 


JAMES F. McINTIRE, Detroit, 
Mich., formerly president of U. S. 
Radiator Corp., Detroit, Mich., is 
now retired. He joined the U. S. 
Radiator Corp. staff in 1910 as a 
boiler engineer, after graduating 
from the University of Illinois in 
1907 with a B.S. degree. Active in 
the interests of the Society, Mr. 
McIntire served in many important 
positions including that of president 


E. VAN WAGENEN NOW 
CONSULTING ENGINEER 


Edward Van Wagenen has an- 
nounced the opening of his con- 
sulting mechanical engineering 
office located at 119 Newnan St., 
Jacksonville, Fla. 


Prior to the opening of his new 
office Mr. Van Wagenen was a 
mechanical engineer at the U. S. 
Naval Air Station in Jacksonville. 
He is a graduate of the University 
of Virginia and is a member of the 
ASHVE. 


F. E. INCE JOINS 
MARLO COIL CO. 


F. Edward Ince, St. Louis, Mo., 
has joined the Marlo Coil Co., as 
sales application and research en- 
gineer. Mr. Ince was formerly with 
the Kennard Corp., St. Louis, as vice 
president and has had extensive en- 
gineering experience in the cooling 
field. 


Mr. Ince graduated from the Uni- 
versity of Missouri in 1931 with an 
electrical engineering degree and 
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in 1939, and on the Council 1926-28 
and 1932 to 1940. 


—~ 


THOMAS CHESTER, consulting 
engineer, Birmingham, Mich., was 
associated with a number of firms 
in the manufacturing, contracting, 
and consulting fields until his re- 
tirement in 1944. During his many 
years in the engineering profession 
Mr. Chester was granted 18 patents 
in connection with air engineering 
and air conditioning. He has con- 
tributed many papers to the various 
engineering publications and in 
1944 was awarded the Silver Medal 
of the Institution of Heating and 
Ventilating Engineers of Great 
Britain. 


a 


HENRY NOTTBERG, SR., presi- 
dent of the U. S. Engineering Co., 
Kansas City, Mo., previously was 
vice president and secretary-treas- 
urer of the company. A member of 
the U. S. Engineering Co. staff since 
1905, he has been active in design- 
ing and installing heating, ventilat- 
ing and refrigeration equipment. 





had previously taken an electrical 
engineering course at Cooke En- 
gineering School. He joined the 
ASHVE in 1944. 


J. C. BARNES 
ELECTED VICE PRESIDENT 


The election of John C. Barnes 
as vice president for sales, The Na- 
tional Radiator Co., Johnstown, Pa., 
has been announced by Robert S. 
Water, president of the company. 
Mr. Barnes, who has been associated 
with the firm since 1940, was for- 





J. C. Barnes 
Johnstown, Pa. 


Mr. Nottberg joined the AS E 
1919 and served asa membe , ;), 
Board of Governors of the 

City Chapter. 


em 


ARTHUR S. LEITCH is | 
and managing director 
Arthur S. Leitch Co., Ltd., 
Ont., Canada. Mr. Leitch | 
active in the organization 
Ontario Chapter, serving as 
ident in 1924. For over 50 , 
has been prominent in the 
and ventilating profession 
ada. 


ee 


JAMES POSEY, Baltimore Ma 
established his consulting n i 
1911. Since that time he has bee: 
responsible for the installa 
heating, ventilating, electric wiring 
and other mechanical equipmen: 
for many important building 
Baltimore area. Mr. Posey received 
his engineering training at Joh 
Hopkins University. Mr. Posey be- 
came a member of the Society) 
1919. 


merly sales manager, first 
company’s Washington branch and 
later of the Philadelphia branch 
office. 

For seven years prior to joining 
the National Radiator C Mr 
Barnes was associated with Mont- 
gomery Ward and Co., Inc. He was 
elected an associate member of the 
ASHVE in 1944. 


OGDEN & WOODRUFF 
CONSULTING ENGINEERS 


The consulting engineering office 
of Ogden & Woodruff, 3133 North 
Boulevard, Baton Rouge, La., has 
been formed by H. N. Ogden and 
C. S. Woodruff. 

Prior to the formation of his 
own office, Mr. Woodruff was ass0- 
ciated as an engineer with the firm 
of Reg. F. Taylor, consulting eng! 
neer. He has been active in desig 
and application engineering since 
his graduation from Northwestem 
Technical Institute in 1935. Mr 
Woodruff holds membership in the 
ASHVE and his partner, Mr. Ogden 
is a member of the ASCE 
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COUNCIL MEETING 
AT THE LABORATORY 


The April 19 meeting of the Coun- 
cil was held at the Research Lab- 
oratory, Cleveland, Ohio, and all 
put three members were in attend- 
ance as shown in the accompanying 
picture. It was announced that most 
of the available space for the Expo- 
sition at Chicago in January, 1949, 
has been sold. An invitation from 
the Minnesota Chapter to act as 
nost for the Semi-Annual Meeting 
in June 1949 was accepted. Favor- 
Eble consideration was given to the 
Jorth Texas Chapter’s invitation to 
Hold the Annual Meeting in Dallas 
Sin January 1950, and investigation 
bs now being made regarding Expo- 

ition facilities and hotel accommo- 
Boations 

The Membership Committee pre- 
sented a favorable report and indi- 
ated that the new Shreveport 
hapter would hold its charter 
neeting shortly. The Council 
ranted charters for Student 

Branches at North Carolina State 
ollege, Raleigh, N. C., and at Pur- 
ue University, W. Lafayette, Ind. 

The Finance Committee present- 

ed an extensive report and a revised 
budget for 1948. Some amendments 
mere proposed for revising the rules 
poverning the Committee on Re- 
earch as they relate to finances, 
bnd there was considerable discus- 
pion about a return to the former 
flues rate of $25.00 for members and 








ed L 
V. Har hinson, C. 8S. Leo 





associates of the Society in 1949. 

It was proposed that a digest of 
the Council Minutes be sent to all 
members of the Society with the 
President’s letter. 


C. G. BINDER RETIRES 


Announcement has been made of 
the retirement of Charles G. Binder. 
chief engineer of application at 





Cc. G. Binder 
Merchantville, N. J. 


Warren Webster & Co., Camden, 
N. J., since 1928. Associates of Mr 
Binder honored him at a farewell 
dinner, and presentation of a set of 
golf clubs was made by C. J. Kern, 
his assistant, who succeeds him as 
manager of application engineering 
and service. 

Early in May, Mr. and Mrs. Binder 
sailed for an extended visit~- to 
European countries including 
France, Belgium, Holland, Switzer- 
land and the American zone in 


Council Meeting in Cleveland 
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to R.: D. M. Allen, C. Rollins Gardner, Carl F. Boester, F. W. Hutchinson, R. A. Sherman, M. W. Bishop, L. T. Avery, L. E. Seeley, G. L. Tuve, 
pold, Miss Dorothy Mildner, Earl G. Carrier, M. S. Wunderlich, F. A. Hamlet, H. E. Sproull, R. F. Taylor, L. N. Banter 


Standing: C. A. MeKeeman, Cyril Tasker 
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Germany. The Binders, who have 
devoted much of their free time 


since the war in helping needy 
families abroad, recently mailed 
their 465th box of food and drugs 


POSTHUMOUS AWARD FOR 
J. HERBERT WALKER 


The late J. Herbert Walker was 
among the five Detroit Edison Co 
employees who were awarded an 
Alex Dow Medal, in recognition of 
an unusual achievement or out- 
standing contribution related to 
company operations and responsi- 
bilities during 1947. Mr. Walker 
was posthumously honored for his 
outstanding contribution to the 
field of human relations as typified 
by The Question Bor, a monthly 
feature of the company’s magazine 
Synchroscope, which he originated 
and developed to answer employee 
questions. At the time of his death 
on December 1, 1947, Mr. Walker 
was vice president of the Detroit 
Edison Co., and had served the 
utility for 36 years 

Other Detroit Edison employees 
honored with an Alex Dow Medal 
are Marvin Horn, Robert Aiken 
Thomas Daly and J. R. Hamann 
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OREGON CHAPTER 
CONFERENCE 


The fifth Oregon State Air Condi- 
tioning Conference sponsored by 
the Oregon Chapter of ASHVE was 
held at Benson Polytechnic School, 
in Portland, March 31-April 3 in- 
clusive, and included meetings that 
were open to the public. All previ- 
ous attendance records were broken, 
with an attendance of 1650 at the 
12 technical meetings. Registrations 
for technical sessions totaled 377, 
of which 139 were Portlanders, not 
chapter members; 99 were from 
Oregon, outside the Portland metro- 
politan area; 53 were from Wash- 
ington (state), 22 of whom came 
from Seattle. Attendance at the 
open sessions and at the public Ex- 


position could only be approxi- 
mated. 
The technical papers, carefully 


prepared for the occasion, were out- 
standing in their treatment of prob- 
lems of current interest and impor- 
tance. In general, they were de- 
signed to furnish important prac- 
tical information for application in 
our profession. Discussions resulted 
in bringing out the full usefulness 





C. W. Brissenden, president, Oregon 
Chapter, receives bronze book ends 


of the papers and in focusing atten- 
tion on wider fields. 

The Chapter was fortunate in 
having a Member of Council of the 
Society at the Conference, as a 
speaker, Prof. F. W. Hutchinson, 
Professor of Mechanical Engineer- 
ing, University of California. 

The display of equipment was the 
first such public display of heating 
equipment in Portland; it was 
crowded with eager spectators, es- 
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pecially in the evenings. M 
a second visit. The neat 
exhibits were arranged ag 
tractive backdrops that acc 
the important pictures. 

A not unimportant featu 
Conference was the more 
get-togethers where memb: 
profession became bett 
quainted in discussing th: 
chandising and technical | 
and enjoyed the friendly f: 
for which the occasion 
rare opportunity. There w 
sparkling banquet, which 
ideal occasion for the pron 
real friendship and frate: 
In fact, this was one of 
valuable features. 

The Chapter owes a larg 
all the following: W. A 
chairman of the Conferen 
mittee, and to all who assis 
T. H. McClung, chairman 
Attendance Committee; 
Hanson, chairman, and 
licity Committee; W 
Morrison, chairman, and ! 
nical Program Committes 


Stover, chairman, and his Ba: 


and Annual Meeting Con 


J. H. Bonebrake, and his Committ 


on Arrangements; and T. E 
chairman, and his Special! ( 
tee on Ways and Means 

whom the other groups « 

have functioned at all 


Oregon Chapter members and guests attending conference at Benson Polytechnic School, Portland, Or: 
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Artanta—April 9, 1948. Subject: 


at axial Flow Fans. Speaker: W. R. 


er- Heath, chief engineer, Buffalo Forge 
ms Co., Buffalo, N. Y. Mr. Heath’s very 
interesting presentation was illus- 
Va trated with slides. Other Features: 
va Reports were given by G. B. High- 


an tower, chairman of the attendance 
a committee, and E. K. Jamison, 
ion chapter treasurer. Pres. L. L. Barnes 


announced that the society’s Life 

Membership Certificate had been 

presented to Edward W. Klein and 
On a motion was carried that Mr. Klein 
m- also be awarded life membership in 
im the Atlanta Chapter. Attendance 
h 48. Attendance ratio 0.26. 


CentraL Ouro—April 10, 1948. 
Subject: The ASHVE Research 
Laboratory. Speakers: Cyril Tasker, 
director of research, and G. V. 
Parmelee, research fellow, ASHVE 
nan Research Laboratory. Mr. Tasker, in 
‘0, BM a talk entitled, The Challenge of the 
u BA ASHVE Research Program, dis- 
OU" HS cussed projects which are under way 
no! at the society’s Research Labora- 
tory. Following Mr. Tasker, Mr. 
Parmelee discussed, in detail, re- 
search on solar radiation trans- 
mission. Tests on this subject are 
now under way at the Laboratory. 
Both talks evoked a great deal of 
interesting comment and were en- 
joyed by all. Attendance 33. Attend- 
nce ratio 0.32. 
















CentraL New York—April 21, 
1948. Subject: Test Results Con- 
fucted in Two Test Residences at 
ihe University of Illinois. Speaker: 
Prot. W. S. Harris, University of 
ulinois, Urbana, Ill. One of the test 
buses constructed at the Univer- 
ity is a fully insulated two-story, 
x-room house with a full base- 
kent. The second building is a pre- 
ricated single story, five-room 
“Note: The attendance ratios shown rep- 
nt the membe: attendance divided 

‘+ chapter membership. These ratios 
useful as a partial indication of in- 

~ shi own Y local chapter members in 
lous | oe ny by the 


arious chapters be useful in 
iding on cubjects f for ‘Guapter meetings. 


Summary of Local 
Chapter Meetings * 


house, built on a concrete slab floor 
laid directly on the ground. The 
data presented by Professor Harris 
showed comparative performance of 
the two types of radiant baseboard 
panels and small tube conventional 
type radiators. Other Features: 
Reports were given by the treasurer, 
the chapter delegate to the Annual 
Meeting and the chairman of the 
membership committee. Officers for 
the coming year were elected as 
follows: D. L. Mills, president; V.S 
Day, vice president; A. L. Jones, 
treasurer; J. H. Carpenter, secre- 
tary; and H. G. Strong, L. E. LaRow 
and R. E. Cherne, members of the 
board of governors. Attendance 51. 


CINCINNATI—March 2, 1948. Sub- 
ject: Activities of the Research 
Laboratory. Speakers: Cyril Tasker, 
director of research, and G. V. 
Parmelee, research fellow, ASHVE 
Research Laboratory. Mr. Tasker 
gave a very interesting report on 
what the Laboratory is doing and 
what is planned for the future. 
After his talk, Mr. Parmelee spoke 
on solar radiation transmission 
through glass, one of the subjects 
which are now being studied at the 
Research Laboratory. Other Fea- 
tures: Reports were given by the 
chairmen of the membership and 
entertainment committees. H. K. 
Jennings, chapter president and 
delegate to the 54th Annual Meet- 
ing, reported briefly on events at 
the Meeting and stated that a de- 
tailed written report would be given 
to each member so that he could 
digest it at his convenience. Attend- 
ance 43. 


CONNECTICUT—March 11, 1948. 
Subject: Developments in the Art 
and Industry of Air Conditioning. 
Speaker: A. E. Stacey, Jr., first vice 
president of the society and process 
consultant, sales division, Carrier 
Corp., Syracuse, N. Y. Pres. S. R. 
Osborne thanked Mr. Stacey on 
behalf of those present. Other 


1M Beating, Piping & Air Conditioning, June 1948 








Features: After an announcement 
was made that the wife of H. C 
Kelly had passed away, the secre- 
tary was instructed to extend the 
sympathy of the chapter to Mr. 
Kelly. A letter regarding emblems 
for chapter past presidents was read 
and a motion carried that the treas- 
urer order a sufficient number of 
the emblems to be presented to each 
past president. The 64th annual 
meeting of the Connecticut Society 
of Civil Enginers scheduled for 
March 16 and 17 was announced 
Attendance 50. Attendance ratio 
0.3 


De_tta—March 9, 1948. Subject 
Use of Germicidal Lamps in Air 
Conditioning Spaces. Speaker: G. E 
May, principal utility engineer, New 
Orleans Public Service, Inc., New 
Orleans, La. Mr. May’s talk was in- 
teresting and informative and was 
thoroughly enjoyed by all. Other 
Features: A film entitled Opera- 
tions Crossroads, dealing with the 
Navy’s atomic bomb tests which 
were made both over and under 
water at Bikini Atoll, was shown 
Attendance 57. 


GOLDEN GaTe—April 1, 1948. Sub- 
ject: Ladies Night. Two Films were 
shown, a Standard Oil Film entitled, 
San Francisco, Queen of the West, 
and a Minneapolis Honeywell pro- 
duction entitled Basic Electronics 
Other Features: John Everetts, Jr.. 
chapter delegate to the 54th Annual 
Meeting reported on recommenda- 
tions made at the Meeting. Mr. 
Everetts also discussed the financ- 
ing of the Society’s Research Labo- 
ratory and the exhibits at the Ex- 
position. The nominating committee 
presented its recommendations for 
officers for the coming year. Pres 
F. W. Kolb announced a committee 
had been appointed to cooperate 
with the Southern California Chap- 
ter in connection with the Heat 
Transfer and Fluid Mechanics In- 
stitute. Members of the committee 
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were named as follows: Edward 
Simons and O. W. Johnson; with 
F. L. Nemec and K. O. Alexander 
serving as alternates. Attendance 


91. 
° 


GOLDEN GaTE—March 4, 1948. Sub- 
ject: Air Distribution, Its Problems 
and Solutions. Speaker: J. B. 
Hewett, sales manager, Anemostat 
Corp. of America, New York, N. Y. 
Mr. Hewett stated that probably 50 
percent of the unsatisfactory venti- 
lating jobs are caused by problems 
of air distribution. Slides and mov- 
ing pictures of laboratory tests and 
illustrations of air diffusers were 
shown. Mr. Hewett concluded with 
some graphic displays on a working 
model, using smoke tests. Other 
Features: A nominating committee 
was appointed and requested to 
report at the next meeting. A dis- 
cussion was held on securing addi- 
tional material for the chapter’s 
publication, The Fog Dispenser, and 
reporters were named to collect new 
items from the various local sec- 
tions. A communication from the 
Oregon Chapter announcing their 
Annual Conference scheduled in 
Portland March 31, April 1, 2 and 3, 
was read. Attendance 89. 


ILLINOIS—April 12, 1948. Subject: 
Annual Social Meeting. The 22 past 
presidents who were present as 
guests of the chapter were intro- 
duced by Pres. W. A. Kuechenberg. 
The meeting was devoted to enter- 
tainment features which included 
sound movies of the 1947 world 
series and all star baseball games. 
Vincent Gottschalk, magician and 
mind reader, also entertained the 
guests, and the members and guests 
thoroughly enjoyed the perform- 
ance. Attendance 117. 


InDIANA—March 26, 1948. Subject: 
Heating Methods. Speakers: W. W. 
Grear, engr., Freyn Bros., Inc.; W. R. 
Shuttleworth, Shuttleworth Condi- 
tioned Air Co.; and S. E. Fenster- 
maker, Jr., partner, S. E. Fenster- 
maker & Co., Indianapolis, Ind. Mr. 
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Grear gave a short discussion on 
the heat pump. He was followed by 
Mr. Shuttleworth who gave a talk 
on his practical experience with 
various types of radiant heating in- 
stallations. The last speaker was 
Mr. Fenstermaker, who discussed 
baseboard radiation. This type of 
program proved to be most inter- 
esting and highly successful. Other 
Features: G. B. Supple gave a report 
on the by-laws committee, and P. R. 
Jordan reported on the research 
fund. Pres. I. W. Cotton appointed 
members to serve on the nominat- 
ing committee. A short talk on the 
proposed Purdue Student Branch of 
the ASHVE was given by Professor 
Morris of Purdue University. C. M. 
Burnam, Jr., editor, Heating, Piping 
and Air Conditioning, gave a brief 
explanation of the coordination be- 
tween the Society and the publisher. 
Attendance 87. 


InpIanA—February 27, 1948. Sub- 
ject: The History of Air Condition- 
ing. Speaker: W. A. Danielson, 
president, Danielson Associates Inc., 
Memphis, Tenn. A discussion period 
followed Mr. Danielson’s talk. Other 
Features: T. R. Davis gave a com- 
plete report on the chapter dele- 
gates’ meeting held at the 54th 
Annual Meeting of the Society. Pres. 
I. W. Cotton again urged chapter 
members to contribute toward the 
fund to reduce the mortgage on 
the Society’s Research Laboratory 
building. President Cotton also sug- 
gested that the chapter consider 
organizing a student branch at Pur- 
due University. Attendance 40. 


Iowa—April 13, 1948. Subject: 
Inspection Tour, The Fisher Gover- 
nor Co. Plant, Marshalltown, Ia. 
Speaker: A. E. Ehrke, assistant to 
vice president and general sales 
manager, Fisher Governor Co. Mr. 
Ehrke gave a very fine discussion 
on the history of design and devel- 
opment of pressure regulators in an 
effort to maintain a constant down- 
stream flow, under varying flow, and 
demand and fluid conditions. This 
talk was accompanied by slides and 
blackboard illustrations and was of 
great interest to those in attend- 
ance. Other Features: The nomi- 
nating committee reported on a 


slate of officers for the comi: = ye, 
A report on the heating = 44 
conditioning conference ld 
Iowa State College on Marc! 22 an; 
23 was given by Marvin Goyy 
Attendance 35. 


Kansas Crry—March 1, 19) ). Sy. 
ject: Experiences in the Air Cong). 
tioning Industry. Speaker |. 7 
Avery, second vice president » 
ASHVE and president, Avery Engi. 
neering Co., Cleveland, Ohio Prob. 
lems encountered in connectiy 
with penicillin production and rads; 


crystal manufacturing were cited }) 
Mr. Avery. For many of these jp. 
dustries, especially during the war 


new methods of air distributioy 
sterilization and dehumidificat; 

were developed. Other Features 
Comments on the functioning oft 

Society and a brief account of th 
54th Annual Meeting were given by 
Mr. Avery. The chapter’s delegat 
to the Annual Meeting, Henn 
Gould, presented his report on th: 
Meeting. Members of the nominat- 
ing committee, who will select nom. 
nees for 1948 officers, were appoint- 
ed. Attendance 72. 


ManriTosa—March 18, 1948. Sub- 
ject: Business Meeting. A letter was 
read from the Ontario Chapter ac- 
vising that a substantial] surplu 
from the Canadian Room fund fa 
the Annual Meeting would be car- 
ried over and applied to next year’ 
Canadian Room. The secretary was 
instructed to write a letter express 
ing the chapter’s appreciation « 
N. W. Kingsland of Sanitary Age 
appreciation of his efforts to makt 
the Canadian Room a great succes 
Free use of a film entitled Water 
Water Everywhere, was offered } 
the American Cyanamid Co. Fo- 
lowing a discussion, the secretary 
was asked to secure this film {@ 
showing at either the September # 
October meeting. A lengthy ds 
cussion was then held regarding ® 
special meeting to be held in Apr 
when G. L. Tuve, president of tht 
Society, will be the honored speaker 
The most favorable night for th 
regular monthly meeting was ls 
discussed and a motion was carried 
that a questionnaire issued to ‘ 
membership should decide the issvé 
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nominating committee was ap- 
nointed and instructed to present a 
slate of officers at the following 
meeting. Attendance 21. 


MempHis—March 15, 1948. Sub- 
ect: Panel Heating and Its Control. 
Bpeake! Ferdinand Jehle, chief en- 
rineer, Hoffman Specialty Co., Indi- 
snapolis, Ind. Mr. Jehle presented 
» fine talk which he illustrated with 
jides. Other Features: A report of 
he nominating committee for the 
section of officers to be held at the 
pril 12th meeting was read. At- 
endance 41. Attendance ratio 0.91. 


MicuicaN—April 12, 1948. Sub- 
ect: A General Discussion on an 
nteresting Phase of Heating with 
orced Hot Water. Speaker: R. E. 
foore, vice president, Bell & Gossett 
0., Morten Grove, Ill. Mr. Moore’s 
alk, accompanied by slides, covered 
rends and developments in forced 
ot water heating. Various types 
f forced hot water systems which 
ave been applied to different types 
bf building and housing projects 
luring the last several years, were 
llustrated. E. F. Hyde reported on 
he arrangements made for the 
hapter’s annual meeting at 
feadowbrook Country Club in May. 
report was given by E. E. Dubry, 
he chapter’s representative on a 
ommittee which has been draw- 
ng Up a proposed new city ordi- 


hance, for the regulation of the 
pperation and inspection of boilers 





and prime movers and for the li- 


censing of engineers and operators, 
involved in this work. Attendance 


122. 


MINNEsSOTA—April 5, 1948. Subject: 
Professional Air Control in 1960. 
Speaker: G. L. Tuve, president of 
the ASHVE and professor of me- 
chanical engineering, Case Institute 
of Technology, Cleveland, Ohio. 
Professor Tuve outlined the ad- 
vances made in all phases of engi- 
neering up to the present time. 
The Minnesota Chapter was chal- 
lenged by Professor Tuve to collab- 
orate with the University of Min- 
nesota and with Rochester doctors 
to further investigate the relations 
between comfort and health. 
ASHVE research fundamentals were 
outlined as well as plans for future 
research projects at the Laboratory. 
Professor Tuve emphasized that the 
Laboratory is always open to sug- 
gestions from members. Other Fea- 
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tures: President Tuve presented the 


Life Membership certificate to H 


E. Gerrish, who was one of the 


founders and organizers of the Min- 
nesota Chapter. C. E. Wiser an- 


nounced that a National Warm Air 
Association School will offer the 


subject of Theory and Practices of 
Warm Air Heating, in Minneapolis 
April 21 through 23 and will be con- 
ducted by G. A. Voorhees, head of 
the education department of the 
National Warm Air Heating and Air 
Conditioning Association. Details of 
the chapter’s annual party, to be 
held on May 12, were outlined by 
B. F. McLouth. Pres. L. C. Gross dis- 
cussed the possibility of the Society's 
holding the 1949 Semi-Annual Meet- 
ing in Minneapolis, after a unani- 
mous vote indicated that the chap- 
ter was in favor of this proposal 
Ralph True of Ducks Unlimited pre- 
sented the entertainment feature of 
the evening which consisted of a 
demonstration of the many various 
types of duck calls, followed by a 
colored movie entitled Bred on the 
Waters. Not only the duck hunters 
in the audience, but also the re- 
mainder of those present enjoyed 
this novel program. Attendance 140 


MONTREAL—April 12, 1948. Sub- 
ject: Curing Fire Hazards in Heat- 
ing, Ventilating and Air Condition- 
ing Systems. Speaker: Mr. McIsaacs 





resident G. L. Tuve presents Life Membership certificate to H. E. Gerrish at April meeting of the Minnesota Chapter 
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Fire Prevention Department of the 
City of Montreal. A vote of thanks 
was given to Mr. MclIsaacs for a very 
interesting talk. Other Features: 
The meeting was turned over to 
Leo Garneau, incoming president, 
by T. H. Worthington, retiring presi- 
dent, who was accorded the appre- 
ciation of the chapter for his fine 
service as president. F. A. Hamlet, 
discussed the past presidents’ pins 
and requested comments on items 
which the chapter would like dis- 
cussed at the Council Meeting, to 
be held in Cleveland on April 19. 
Types of meeting papers which the 
members would like presented at 
meetings of the Society were dis- 
cussed. Pres. Leo Garneau an- 
nounced that the Semi-Annual 
Meeting would be held on June 22 
and 23 at Bretton Woods and 17 
members of the chapter indicated 
that they planned to attend. F. G. 
Phipps, chairman of the finance 
committee, reported on the favor- 
able financial standing of the 
Chapter. Attendance 40. 


NEBRASKA—April 13, 1948. Sub- 
ject: Air Conditioning and Cooling 
with Lithium Chloride. Speaker: 
F. M. Johnson, sales manager, 
Surface Combustion Corp., Toledo, 
Ohio. Mr. Johnson’s talk was well 
illustrated and a lively discussion 
period followed. Other Features: An 
abstract of the Council Minutes of 
the meetings held during the An- 
nual Meeting, by A. V. Hutchinson, 
secretary of the Society, was read 
by G. W. Colburn. A discussion was 
held on plans for future meetings 
and it was announced that emblems 
will be presented to all past presi- 
dents at the June meeting. Attend- 
ance 38. 


NEBRASKA—March 2, 1948. Sub- 
ject: Process Air Conditioning. 
Speaker: L. T. Avery, second vice 
president of the ASHVE and presi- 
dent, Avery Engineering Co., Cleve- 
land, Ohio. Mr. Avery prefaced his 
instructive and interesting talk on 
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process air conditioning with a brief 
talk on the Society in general and 
on the HEaTING, VENTILATING, AIR 
ConpITIONING GuipE. Other Fea- 
tures: Results of a questionnaire on 
meeting date and types of subjects 
preferred for meetings were re- 
ported by K. R. Magarrell, vice pres- 
ident of the chapter. Attendance 31. 


New York—March 15, 1948. Sub- 
jects: Beauty in Bridges, and The 
Engineer and His Profession. 
Speaker: Dr. David B. Steinman, 
noted bridge builder, author, lec- 
turer and engineer. For his first 
subject, Beauty in Bridges, colored 
slides of some of the bridges de- 
signed and built by Dr. Steinman 
were shown. The theme of this talk 
was that bridges need not be ugly 
structures but actually can be made 
beautiful. The Mt. Hope bridge in 
Rhode Island, which was designed 
by Dr. Steinman, won an award as 
the most beautiful bridge in a na- 
tional contest. After a brief inter- 
mission Dr. Steinman spoke on his 
second subject, which was an appeal 
for the uniting of the engineering 
profession as a whole into one 
National Society of Professional 
Engineers composed of the 90 sepa- 
rate organizations which exist at 
the present time. The movement 
toward a national Society started in 
1934 and has grown, largely through 
the efforts of Dr. Steinman, to a 
group which now totals 17,000 in 
membership. Dr. Steinman pointed 
out that while people, firms and 
groups lay claim to the title of 
engineer with no validity for such a 
claim, such a situation does not 
exist in the medical and legal pro- 
fessions, which are organized into a 
national body devoted to protecting 
the welfare of the many groups of 
which they are composed. Only 
registered professional engineers in 
any of the 48 states can belong to 
the National Society of Professional 
Engineers. Dr. Steinman closed his 
address with a reiteration of his 
plea for all engineers to belong not 
only to their particular technical 
societies but also to the National 
Society of Professional Engineers. 
Other Features: Nominations for 
officers for the coming year were 
announced by Pres. M. C. Giannini. 
An auditing committee and a board 
of tellers were appointed by Presi- 
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dent Giannini to report at 
meeting. W. H. Driscoll, pa — prey. 
dent of the Society and of 4, 
Chapter, presented a Certi cate » 
Life Membership to Arthu . 
a charter member of the Ny yo, 
Chapter. President Gian: | 4). 
nounced several meetings wu der ¢, 
auspices of the Technica! cieties 
Council of New York. Att ddan 
60. Attendance ratio 0.14 


- 
NORTHERN OHIO—March 194g 
Subject: Open Forum on Pa; 
Applications. Moderator: Clay 


Humphreys, senior engineer, ASH: 
Research Laboratory. E. F Mors 
discussed the standardization 
fans and the use of Nationa! Agsp. 
ciation of Fan Manufacturers’ pup. 
lications. L. W. Dunbar outlined th: 
history of the development of | 
various types of fans with particular 
reference to the radial blade for. 
ward curve and backward curv 
types. R. E. Sherman discussed pr- 
peller fans, and tube and vane axi! 
fans. W. M. Rowe discussed fa 
systems. Philip Cohen completed 
the formal part of the program with 
a brief review of all subjects, wit! 
comments. Other Features: L. T 
Avery, second vice president of the 
ASHVE, gave a brief report of hi 
visit to the Kansas City, Nebraska 
and Iowa Chapters. Cyril Tasker 
director of research at ASHVE 
Research Laboratory, gave a shor 
talk on his recent trip to Washine- 
ton, D.C., and Atlanta, Ga. W.R 
Moore, chapter delegate to the 54 
Annual Meeting presented his 0- 
ficial report of the meeting. Attent- 
ance 55. 


NortH Texas—April 12, 1948. Sud 
ject: Axial Flow Fans. Speaker 
W. R. Heath, chief engineer, Bufla 
Forge Co., Buffalo, N. Y. Mr. Heaths 
informative talk covered the app! 
cation and principle of design © 
axial flow fans. Other Features: 4 
report was given by John Ray, ! 
the program committee and A 3 
Ullrich, chapter treasurer, report 
on chapter finances. C. Rolls 
Gardner gave a brief report on ‘ 
chapter delegates meeting held du" 
ing the Annual Meeting in Ne 
York. Attendance 56. 
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oxranoma—April 12, 1948. Sub- 
ject: Water Cooling Tower Selec- 
tions for Refrigeration and Air Con- 
ditioning. Speaker: Howard E. 
Degler, technical director, Marley 
»., Inc. Kansas City, Kans. Mr. 
pegler covered his subject thor- 
oughly, particularly with reference 
to local conditions and problems. 
other Features: A letter from W. M. 
allace, II, Durham, N. C., was 
read, suggesting names of individ- 
als who might be considered by the 
National Nominating Committee as 
nominees for officers in the Society. 
uests from the University of Okla- 
oma and the Oklahoma A. & M. 
ollege were introduced. Attend- 
ance 48. Attendance ratio 0.39. 
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Dud Oxtanoma—March 8, 1948. Sub- 
| the ect: Baseboard Heating. Speaker: 
D. Bennett, manager, unit heater 
and radiation department, Warren 
ebster & Co. Mr. Bennett’s presen- 


ae ation was well given and extremely 
pro- ell accepted. An open discussion of 
he merits of baseboard heating 









vas then held. Other Features: J. R. 
Patten reported for the membership 
ommittee and Howard Shafer as 
hairman of the program committee 
announced the speaker for the next 
meeting. Attendance 35. Attendance 
atio 0.33. 


Orecon—April 2, 1948. Subject: 
lectronics in Peace. Speaker: 
ing- ordon Volkenant, research éngi- 
’ R meer, Minneapolis-Honeywell Regu- 
54th gator Co. A highly informative and 
teresting illustrated lecture on the 
end- ar-time development and uses of 
lectronic devices and what their 
evelopment means to present-day 

iving. Other Features: This was an 
iformal annual meeting and ban- 

uet session and a resume of the 


* past year was given by C. W. 
fal Brissenden, president. A presenta- 
th ion was made of statuary bronze 
i ook-ends to retiring president 
, Brissenden. Attendance 260. 

s: A 


\. B PHILADELPHIA—April 8, 1948. Sub- 
ried mect: Centrifugal Pumps as Applied 
\lins MO Heating and Air Conditioning. 
‘tbe olored motion pictures were shown 
du Mmescribing modern methods used in 
Net mining lead ore. Both the talk and 

ictures were enjoyed by the audi- 


ove Sanaa = ~~ _- mn ~~ lm 


ence. Other Features: Edwin Elliot, 
chairman of the auditing committee 
reported that the treasurer’s books 
were audited and found to be in 
proper order. The following were 
unanimously elected officers for the 
coming year: J. O. Kirkbride, presi- 
dent; F. H. Buzzard, first vice presi- 
dent; J. W. McElgin, second vice 
president; E. K. Wagner, treasurer; 
M. E. Barnard, secretary; and C. F 
Dietz, member of the board of gov- 
ernors. Attendance 80 


PHILADELPHIA—March 11, 1948. 
Subject: Internal Chemical Condi- 
tioning for Recirculated Water. 
“Speaker: C. M. Sterne, chief engi- 
neer, Metropolitan Refining Co. The 
talk was well received by the mem- 
bership with a lively discussion 
period following. Other Features: 
The minutes of the February 12th 
meeting and the treasurer’s report 
were read and approved. Attendance 


71. 
+ 


PITTSBURGH—April 12, 1948. Sub- 
ject: Condensation in Building Con- 
struction. Speaker: H. E. Robinson, 
National Bureau of Standards, 
Washington, D. C. Mr. Robinson 
explained that due to building con- 
ditions in general and tighter con- 
struction with more efficient insu- 
lation, condensation can happen 
and will happen in some cases. 
Slides of construction and heat 
transfer were used to indicate where 
the insulation in walls should be. 
Mr. Robinson concluded his presen- 
tation with a description of a hous- 
ing project in Washington, D. C., 
and how he solved the condensation 
problem in this case. Other Fea- 
tures: The nominating committee 
report on officers for the coming 
year was given by F. C. McIntosh. 
Pres. D. W. Loucks reported that the 
new chapter rosters were ready for 
mailing and E. C. Hach reported for 
the membership committee. J. L. 
McCann spoke on a golf meet sched- 
uled for May 25 for which L. S. 
Walker will donate the winning cup. 
Attendance 70. 


Rocky MouNTAIN—March 3, 1948. 
Subject: Analysis of Fluid Flow. 
Speaker: Walter Leaf, research en- 
gineer, D&RGW Railroad, Denver, 
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Colo. Mr. Leaf discussed primarily 
the flow of products of combustion 
in locomotives, and how studies 
have been made on this subject 
Many of his company’s operating 
problems including cinder cutting, 
blower performance and tunnel ven 
tilation have been overcome by such 
studies. Other Features: H. H 
Herman, delegate to the 54th Annual 
Meeting of the Society in New York, 
gave his report on the Meeting. The 
nominating committee presented a 
Slate of officers for the coming year 
and it was announced that election 
of officers will be held on April 7 
An announcement was made that 
an Indoor Comfort Conference con- 
ducted by G. A. Voorhees and spon- 
sored by the National Warm Air 
Heating & Air Conditioning Associ- 
ation will be held in Denver on May 
5, 6 and 7. Attendance 21 


St. Lours—April 6, 1948. Subject 
The District Heating Industry. 
Speaker: R. M. McQuitty, steam 
utilization engineer, Union Electric 
Co. of Missouri. Mr. McQuitty be- 
gan his talk with the origin of the 
district system in the East and out- 
lined the progress up to the present 
time of the various district systems 
His unusual, interesting discussion 
was illustrated with slides. Other 
Features: Recommendations for offi- 
cers for the coming year were given 
by the nominating committee. After 
the chapter members indicated their 
approval, a committee was ap- 
pointed to make plans for a spring 
dinner dance. Among the new mem- 
bers introduced was J. H. Van 
Alsburg, formerly of the Michigan 
Chapter, who stated that, since St. 
Louis was to be his permanent 
address, he intended to join the 
chapter. Attendance 53. 


St. Lovuis—February 2, 1948. Sub- 
ject: Thermostatically Controlled 
Warm Air Registers in Forced Air 
Heating. Speaker: Bruce McLouth, 
consulting engineer, Dole Valve Co 
Mr. McLouth, in his interesting re- 
view, gave a history of warm air 
heating from the early days of 
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mankind when campfires were used 
to the present automatic heating 
plants. Other Features: It was 
unanimously passed by the chapter 
that two new committees be ap- 
pointed, an Advancement and Ad- 
mission Committee, and a Guide 
and Research Committee. Pres. 
J. H. Carter, after discussing the 
cooperation of the ASHVE with the 
Engineers Club relative to their new 
building, announced that W. A. 
Russell had been appointed dele- 
gate to meet with the various 
engineering societies and J. S. 
Rosebrough, alternate. A motion 
was approved that past president 
emblems be furnished to all local 
past presidents. A nominating com- 
mittee to select nominees for 1948 
officers was appointed. The secre- 
tary, J. S. Rosebrough, read an in- 
vitation from the National Society 
of Corrosion Engineers to attend 
their Third Annual Convention to 
be held April 4-8, 1948, at the 
Jefferson Hotel, St. Louis. D. M. 
Allen, a member of the Kansas City 
chapter, and of the ASHVE Council, 
spoke briefly on a Council meeting 
held in New York. Attendance 58. 


South Texas—March 19, 1948. 
Subject: Benefits of Vibration Con- 
trol as Applied to Heating, Venti- 
lating and Air Conditioning Equip- 
ment. Speaker: S. Rosenzweig, 
president, Korfund Co., Inc., New 
York, N. Y. A _ question and 
answer period followed Mr. 
Rosenzweig’s presentation. Other 
Features: A. F. Barnes, delegate to 
the Engineers’ Council, reported on 
progress being made on a city code. 
The 4th Annual Air Conditioning 
Conference to be held at the Texas 
A. & M. College on April 26, 27 and 
28 was announced by B. P. Fisher. 
A lengthy report on the chapter 
delegates committee meetings held 
during the 54th Annual Meeting 
was given by L. L. Ladewig, delegate 
of the South Texas Chapter. T. V. 
Burns of the Texas A. & M. Student 
Branch also reported on the Annua! 
Meeting and S. E. Ammons, presi- 
dent of the Student Branch, 
thanked members for their contrib- 
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utions which made it possible for 
three student members to attend 
the meeting. Pres. D. M. Mills an- 
nounced that past presidents’ pins 
had been ordered for all past presi- 
dents. Attendance 92. 


SOUTHERN CALIFORNIA—March 17, 
1948. Subject: Reaction of Plant 
Growth in Air Conditioned Green 
Houses. Speaker: Dr. I. W. Went, 
plant physiologist and biologist, Cal- 
ifornia Institute of Technology. Dr. 
Went’s research and experiments 
over the past several years have 
proved that controlled climatic con- 


ditions, light, and carbon dioxide. 


are very important in the develop- 
ment of plant life. For instance, he 
has found that day temperatures 
have very little effect on the growth 
of tomatoes but that a controlled 
night temperature of 65 deg re- 
sulted in rapid growth and, the 
longer the dark period, the sooner 
the plant would fruit. Dr. Went 
pointed out that much more re- 
search must be done to find the 
proper conditions for various plants 
and that air conditioning is an 
all important factor in this field. 
Attendance 63. 


WASHINGTON—March 19, 1948. La- 
dies Night. Subject: Hayseed Elec- 
tronics. Speaker: Gordon Volkenant, 
Minneapolis-Honeywell Regulator 
Co. Mr. Volkenant told of the part 
played by electronics during the 
recent war and gave many interest- 
ing facts concerning America’s re- 
cently developed fighting equipment. 
Of particular interest to the ladies 
was Mr. Volkenant’s reference to 
electronic ranges which will sizzle 
a steak in 10 seconds. Other Fea- 
tures: Nominations for 1948 chapter 
officers were announced by L. Bert 
Nye, chairman of the nominating 
committee. All other chapter busi- 
ness was dispensed with, out of 
deference to the ladies present. At- 
tendance 80. 


WESTERN MICHIGAN—March 24, 
1948. Subject: Electronics. Speaker: 
Gordon Volkenant, physicist, Min- 
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neapolis-Honeywell Regul» or , 
Mr. Volkenant gave a m nt 
esting demonstration and | tur, 
electronics pertaining to a pha» 
of application. Other Fea res: , 
resolution was read by F. F Bish 
regarding the death of E. ©. Hen, 
and a copy was sent to Mr- Hen, 
This was a joint banquet neeti, 
of the Western Michigan Chap. 
ter of the ASHVE and 
dent body of the 17th Anny 
Forced Warm Air Conference Mich. 
igan State College, East | ansiny 
Mich. Dean Dark, of Michig::1 Stat 
gave a few words of welcome an 
also outlined briefly som: 
outstanding features of th: 
A review of the history of the War 
Air Conferences from thei 
tion in 1930 was given by BP 
McLouth. Attendance 335. Atten:. 
ance ratio 0.94. 


WIscoNnsIN—March 17, 1948. Join 
Meeting of ESM, ASHVE an 
ASRE. Subject: Heating by Refriy. 
eration—The Heat Pump. Speaker 
W. Parkerson, rate engineer, Midd: 
West Service Co., Chicago, Ill. M 
Parkerson traced the histor) 
heat pump and described its basi 
principles and limitations. He als 
commented on present installation: 
Other Features: Since this was 
joint meeting all regular busines 
was dispensed with. Attendance #2 


Student Branch 


Texas A. & M.—March 18, 1% 
Subject: Sales Engineering. Speat- 
er: Harold Broadwell, applicaio 
engineer, York Corp., Houston, Te 
Mr. Broadwell discussed the field © 
sales engineering and mentone 
various prerequisites for success “ 
this field. Other Features: B.? 
Fisher of the South Texas Chapte 
extended an invitation to the st 
dents to attend a South Tex 
Chapter meeting to be held ® 
March 19 and also to participate“ 
an air conditioning short course © 
be held during the latter part © 
April. A report of the activities © 
the Student Branch was r' questet 
by Mr. Fisher for publication in ™ 
South Texas Chapter bulletin, the 
Hot Air Recorder. Attendance * 
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Candidates for Membership 


The Constitution of the Society, as now amended, requires the following mode of procedure in voting on applicants 
or membership in the Society. All applications for membership are to be sent to the Secretary and the names of appli- 


‘shed in the following list. 


-ants and their references shall be printed in the next issue of the Journat of the Society or sent to the members in other 
pproved manner as ordered by the Council. When the replies are received from references, the Candidate's application 
|] be submitted to and acted upon by the Committee on Admission and Advancement as soon as possible. 

When the Committee on Admission and Advancement has acted favorably upon a Candidate's application and assigned 
is grade, the Council shall vote upon the election of the proposed Candidate for membership by letter ballot. During the 
past month, 152 applications for membership have been received and the names of these men and their sponsors are pub- 


Members are requested to scrutinize the list with care. The Committee on Admission and Advancement, and in turn, 


e Council, urge members to assume their share of responsibility of receiving these candidates into membership by ad- 
ising the Secretary promptly of any whose eligibility for membership is in any way questioned. 
All correspondence in regard to such matters is strictly confidential, and is solely for the good of the Society, which it 


the duty of every member to promote. 


Unless objection is made by some member by June 25, 1948, these candidates will be balloted upon by the Council 


wen, R. E., Student, Purdue Univer- 


© sity. Proposers: F. B. Morse, Y. S. 


Touloukian. SECONDERS: W. E. 
Fontaine*, W. T. Miller. 

users, R. C., Draftsman, Waterman- 
Waterbury Furnace Co. PRoposeERs: 
F. H. Schneeberg, H. K. Heikkinen. 
Seconpers: William Sturm, J. A. 
Rudberg. 

y, R. A. Jr, Student, North 
Carolina State College of Agriculture 
& Engineering. Proposers: L. L. 
Vaughan, R. B. Rice. Seconvers: K. P. 
Hanson*, N. W. Conner*. 
tsHouse, R. H., Student, Purdue Uni- 
versity. Prorposers: F. B. Morse, Y. S. 
Touloukian. SECONDERS: Ww. E. 
Fontaine*, W. T. Miller. 
woerson, R. M., Sales Engr., The 
Bahnson Co. Proposers: Arvin Page, 
L. H. Alcorn Jr. Seconpers: DeParx 
Stimson, °W. W. Avera. 
ruan, L. L., Student, Purdue Uni- 
versity. Proposers: F. B. Morse, Y. S. 
Touloukian. SECONDERS: W. £.z 
Fontaine*, W. T. Miller. 


Baxer, R. A., Student, North Carolina 


State College of Agriculture & En- 
gineering. Proposers: L. L. Vaughan, 
R. B. Rice. Seconpers: K. P. Hanson’, 
N. W. Conner’. 


Baxter, C. A., Draftsman, Herman 


Blum, Cons. Engr. Proposers: Herman 
Blum, B. S. Foss Jr. Seconpvers: M. J. 
Murray, Oslin Nation. 


becker, S. J., Engr., J. Becker, Inc. 


Proposers: S. W. Salter, Leo Garneau. 
Seconvers: A. B. Madden, W. G. Hole. 


Berry, J. R., Dist. Mgr., Chase Brass & 


Copper Co. Inc. Proposers: A. A. 
Haney, R. H. Crowe. Seconvers: H. L. 
De Vine, R. J. Salinger. 


Bertkam, P. F., Student, Purdue Uni- 


versity. Proposers: F. B. Morse, Y. S. 
Touloukian. SECONDERS: Ww. E. 
Fontaine*, W. T. Miller. 


pesexe, K. L., Student, Purdue Uni- 


versity. Proposers: F. B. Morse, Y. S. 


Non-Member 


Touloukian. 
Fontaine*, W. T. Miller. 

Brnper, W. D., Student, Purdue Uni- 
versity. Proposers: F. B. Morse, Y. S. 
Touloukian. SEcONDERs: W.' «CCC. 
Fontaine*, W. T. Miller. 

Biom, StTAnrorp, Instructor, National 
Technical Institute. Proposers: R. H. 
Wadsworth, S. E. Swenson*. Seconp- 
ers: E. E. Ricke*, D. F. Taylor*. 

Biome, C. E., Mfrs. Repr. Proposers: 
F. B. Morse, Y. S. Touloukian. Sec- 
onvers: W. E. Fontaine*, W. T. Miller. 

Buve, D. E., Student, Purdue University. 
Proposers: W. T. Miller, A. N. 
Spalding*. SECONDERS: H. G 
Venemann*, C. L. Brown’. 

Borcer, E. R., Student, Purdue Uni- 
versity. Proposers: F. B. Morse, Y. S. 
Touloukian. SEcONDERs: W. CE. 
Fontaine*, W. T. Miller. 

Breman, P. J., Chief Engr., Modern Air 
Conditioners, Inc. Proposers: S. P. 
Goethe, J. C. Pastor. Seconpvers: F. J. 
Beckwith, Edward Van Wagenen. 

Brenner, L. M., Partner, Automatic 
Heat Service. Proposers: W. M. 
Heebner, M. C. Christesen. Seconp- 
ers: S. H. Nitzberg, R. W. Cumming. 

Brown, R. H., Twin City Plumbing & 
Heating Co. Proposers: T. UH. 
McClung, J. H. Bonebrake. Seconp- 
ers: A. K. Johnston, A. C. Clark. 

Brunton, A. M., Jr., Estimator & Engr., 
Smith & Oby Co. Proposers: C. E. 
Hansen, H. E. Wetzell. Seconpers: 
C. M. Humphreys, W. N. Donelson. 

Burcess, R. M., Sales Engr., Catlett 
Engineers, Inc. Proposers: H. G. 
Clark Jr.. W. A. Catlett. Seconpers: 
E. T. Gessell, W. H. Kuhn. 

Burxart, A., Jr., Student, Purdue Uni- 
versity. Proposers: F. B. Morse, Y. S. 
Touloukian. SECONDERS: W. CE 
Fontaine*, W. T. Miller. 

Burweson, R. L., Student, Purdue Uni- 
versity. Proposers: F. B. Morse, Y. S. 
Touloukian. SEconpeERs: W. ECE. 
Fontaine*, W. T. Miller. 
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SECONDERS: W. E. 


Those elected to membership will be notified by the Secretary immediately after election. 


CARPENTER, R. M., Student, North 
Carolina State College of Agriculture 
& Engineering. Proposers: L. L 
Vaughan, R. B. Rice. Seconpers: K. P 
Hanson*, N. W. Conner* 

Cuewninc, R. C.. Engr. J. Donald 
Kroeker, Cons. Engr. (Advancement) 
Proposers: J. D. Kroeker, J. H 
Bonebrake. Seconpers: W. R. Norte. 
C. W. Brissenden. 

Crark, H. H., Jr., Student, Purdue Uni- 
versity. Proposers: F. B. Morse. Y. S 
Touloukian. Seconpers: Ww. EB 
Fontaine*, W. T. Miller 

CirarK, I. W., Htg. & Vent. Engr., 
Westcott & Mapes, Inc. Proposers 
C. L. L’Hommedieu, Winfield Roeder 
Seconpers: H. J. Blakeley, F. C 
William. 

Cotuins, H. W., Student, Purdue Uni- 
versity. Proposers: F. B Morse, Y. S. 
Touloukian. Seconpers: WwW E. 
Fontaine*, W. T. Miller. 

Copennacen, L. D., Owner, Copenhagen 
& Co. Proposers: W. B. Morrison, 
E. C. Willey. Seconpers: A. E. Finlay, 
L. J. Harrington. 

Cowpry, C. W., Htg. Engr., Dart & Cady. 
Proposers: K. E. Robinson, B. F 
McLouth. Seconpers: C. H 
Pesterfield, W. C. De Roo. 

Cox, M. O., Owner-Mgr., M. O. Cox 
Sheet Metal Works, Inc. Proposers: 
T. H. McClung, Ed Lokey. Seconp- 
ers: C. W. Brissenden, A. C. Clark 


Davis, C. P., Jr., Student, Purdue Uni- 
versity. Proposers: F. B. Morse, Y. S. 
Touloukian. SECONDERS: W. E 
Fontaine*, W. T. Miller. 

Decker, F. E., Jr., Engr. Estimator, 
Thos. Trant & Bro. Inc. Proposers: 
S. R. Osborne, R. W. Sidbury. Sec- 
onvers: R. M. Ripley, E. R. Clements. 

De.iincer, W. T., Student, Purdue Uni- 
versity. Proposers: F. B. Morse, Y.S 
Touloukian. SecoNpDERs: Ww. E. 
Fontaine*, W. T. Miller. 


141 


LEDS SE LAL 


.—- 


r 
wt 

























Vie ra iiabiw 
SUSRNE EEN ES Oe 


: 


Witt 



































[|| [aaa seenon 9) 








Dotitmeyer, C. H., Asst. Instructor, 
Purdue University. Proposers: F. B. 
Morse, Y. S. Touloukian. Seconpers: 
W. E. Fontaine*, W. T. Miller. 

Drew, E. G., Owner, Drew Engineering 
Co. Proposers: R. P. Lankow, W. A. 
Simpson. Seconpers: T. C. Langdon, 
T. H. McClung. 


Eckert, N. G., Student, Purdue Uni- 
versity. Proposers: F. B. Morse, Y. S. 
Touloukian. SECONDERS: W.' Cz 
Fontaine*, W. T. Miller. 

Ex.urott, L. E., Engr. Proposers: D. S. 
Swain, J. F. Bertram. SEconpDERs: 
E. H. Price, A. K. Piercy. 


FLANNAGAN, S. G., Student, North 
Carolina State College of Agriculture 
& Engineering. Proposrers: L. L. 
Vaughan, R. B. Rice. SEcONDERs: 
K. P. Hanson*, N. W. Conner*. 

Fieminc, C. M., Pres., Fleming-Pedlar, 
Ltd. Proposers: A. K. Piercy, D. S. 


Swain. Seconpers: J. R. Stephenson, | 


R. E. Moore. 

Futter, T. W., Sales Engr., Coast 
Counties Gas & Electric Co. Pro- 
POSERS: Louis Wollenberger, J. R. 


Rensch. Seconpers: E. C. Webb, J. W. 


James. 


Gace, B. L., Secy. & Treas., Gage- 
Reeves Co. Proposers: D. L. Oslund, 
H. A. Sperry. Seconvers: L. C. Gross, 
R. C. Harris. 

GerKen, E. E., Chief Sales Engr., 
Stimson Engineering Corp. Proposers: 
De Parx Stimson, R. B. Crosland Jr. 
Seconpers: L. E. Horton, C. C. 
Steadman, Jr. 

GtasteER, R. S., Designer, Office of Hollis 
French. Proposers: F. A. Merrill, C. 
R. Swaney. Seconpers: W. H. Shipp, 
F. H. Brigham. 

GLENN, J. M., Student, North Carolina 
State College of Agriculture & Engi- 
neering. Proposers: L. L. Vaughan, 
R. B. Rice. Seconpers: K. P. Hanson*, 
N. W. Conner*. 

Govpstatt, H. H., Student, Purdue Uni- 
versity. Proposers: F. B. Morse, Y. 
S. Touloukian. Seconpers: W. E. 
Fontaine*, W. T. Miller. 

Green, W. E., Student, Purdue Uni- 
versity. Proposers: W. T. Miller, W. 
E. Fontaine*. Seconpers: F. B. Morse, 
Y. S. Touloukian. 

Greene, Basti, Student, North Carolina 
State College of Agriculture & Engi- 
neering. Proposers: L. L. Vaughan, 
R. B. Rice. Seconpers: K. P. Hanson*, 
N. W. Conner*. 


HAttetr, S. G., Jr., Student Purdue Uni- 
versity. Proposers: F. B. Morse, 
Y. S. Touloukian. Seconpers: W. E 
Fontaine*, W. T. Miller. 

Hattis, M. M., Chief Engr. & Exec. 
Acord Ventilating Co. Proprosers: R 
E. Hattis, L. L. Narowetz Jr 
Seconpers: J. W. Mathis, S. L. Haas 
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Hazen, T. E., Student, Purdue Uni- 
versity. Proposers: F. B. Morse, 
Y. S. Touloukian. Seconpers: W. E. 
Fontaine*, W. T. Miller. 

HELANDER, Linn, Head, Dept. of Mech. 
Engrg., Kansas State College. Pro- 
PosERS: D. M. Allen, E. K. Campbell. 
Seconpers: G. L. Tuve, Cyril Tasker. 

Hinz, E. F., Jr., Student, Purdue Uni- 
versity. Proposers: F. B. Morse, 
Y. S. Touloukian. Seconpers: W. E. 
Fontaine*, W. T. Miller. 

Hise, S. R., Partner, Boson Con- 
struction Co. (Advancement) Pro- 
posers: A. S. Krenz, K. F. Hamacher, 
Seconpers: H. W. Schreiber, C. H. 
Randolph. 

Hosses, W. H., Jr., Student, Purdue 
University. Proposers: F. B. Morse, 
Y. S. Touloukian. Seconpers: W. E. 
Fontaine*, W. T. Miller. 

Hopkins, G. J., Jr., Student, Purdue 
University. Proposers: F. B. Morse, 
Y. S. Touloukian. Seconpvers: W. E. 
Fontaine*, W. T. Miller. 

Hornor, L. H., Jr., Engr., L. S. Pawkett 
& Co. Proposers: F. C. Benham, Jr., 
L. S. Pawkett. Seconpers: R. W. 
Barnes, A. J. Rummel. 

Howes, B. B., Chief Engr., The J. M. 
Fink Co., Inc. (Advancement) Pro- 


posers: F. D. Lawrence, W. J. 
Rothenbach. SeconperRs: A. C. 
Buffalano, A. F. Hinrichsen. 

Hoyt, H. J. Student, Purdue Uni- 
versity. Proposers: F. B. Morse, 


Y. S. Touloukian. Seconpers: W. E. 
Fontaine*, W. T. Miller. 

Hupson, D. G., Sales Mgr., John Bean 
Mfg. Co. Proposers: K. E. Robinson, 
C. H. Pesterfield. Seconpers: L. G. 
Miller, J. W. Miller. 

Hutt, A. L., Owner, Hull Heating & 
Plumbing Co. Proposers: H. K. 
Ormsby, H. G. Strong. Seconpers: 
C. F. Woese, P. D. Robson. 

Hunt, E. C., Jr., Student, North Carolina 
State College of Agriculture & Engi- 
neering. Proposers: L. L. Vaughan, 
R. B. Rice. Seconpers: K. P. Hanson*, 
N. W. Conner*. 


Designer, R. W. 
R. W. Barnes, 
IL W. 


Ince, L. A., JR., 
Barnes. PROPOSERS: 
A. J. Rummel. SeEconpers: 
Wilke, R. S. Ryden. 

Incuis, T. N., Jr, Sales Engr., 
Minneapolis-Honeywell Regulator Co. 
Proposers: R. W. Barnes, A. J. 
Rummel. Seconpers: I. W. Wilke, 
F. C. Benham Jr. 


Jewett, W. G., Tomlinson Steam Spe- 
cialties Co. Proposers: E. E. Maurer, 
E. J. Sable. Seconpers: L. E. Slawson, 
P. B. Fleming. 

Jounson, G. B., Design Section, Engrg. 
Dept., Newport News Shipbuilding 
& Dry Dock Co. Proposers: K. 
Hoyer*, D. E. Phillips. Seconpers: 
H. A. Ross-Clunis*, Jacob Aasland*. 

Jounson, H. O., Student, Purdue Uni- 

‘ versity. Proposers: F. B. Morse, 
Y. S. Touloukian. Seconpers: W. E. 
Fontaine*, W. T. Miller. 

Jounson, R. M., Student, Purdue Uni- 
versity. Proposers: W. T. Miller, 
F. B. Morse. Seconpers: W. E. 
Fontaine*, Y. S. Touloukian. 


Kinney, W. R., Htg. Estims or, 7, 
J. A. Myers Co. Propose: M > 
Hamlin, J. D. Slemmons. Sopp, 
A. H. Wolfe, F. T. W. Ar: bry 

Kircw, N. J., Student, Pur Ur 
versity. Proposers: I. W.Co’ » Pp 
Morse. Seconpers: Y. S. To joukia 
W. E. Fontaine*. 

Krewt, F. E., Sales Repr., rac 
Heating Supply. Proposer: 4 
Ormsby, H. G. Strong. S — 
C. F. Woese, P. D. Robson. 

Krucer, H. F., Mgr., Engrg. Ds Aird. 
Don Co. Proposers: D. Mills 
H. K. Ormsby. Serconvers kK 7 
Sprague, R. R. Chur. 


Lewis, A. L., Sales, Crane | 
posers: E. R. Lokey, D. E. Coon 
Seconpers: W. R. Norte, M. W  Pyshy» 

Lewis, R. C., Supt. Ventilati Inde. 
pendent Sheet Metal Co: Pro. 
PosERS: E. H. Langdon, E Roser 
Seconpers: M. W. McKinstry, C4 


Pangborn. 
Lippratt, L. J., Jr., Sales, North Pacis 
Supply Co. Proposers: R 


Chewning, U. G. Smith. Seconpm: 
M. E. Ott, R. R. Atkinson. 

Lioyp, R. T., JR., Student. Nor 
Carolina State College of Agricultuy 
& Engineering. Proposers: L. | 
Vaughan, R. B. Rice. Srconvm 
K. P. Hanson*, N. W. Conner* 

LouRMAN, H. J., JR., Jr. Mech. Eng 
Wyatt C. Hedrick. Proposers: E£ \ 
Pettit Jr., E. W. Rinebert*. Sreconpms 
J. R. Joiner*, Fred Buford* 

Lucas, H. E., Sales Asst., Taco Heaters 
Inc. Proposers: R. S. Doherty, £7 
Houlihan. Seconpers: J. R. Murp! 
J. H. White. 


Marmon, D. J., Owner, Genera! Jackson 
Coal & Oil Co. Proposers: CT 
Doudican, M. J. Gibbons Jr. Sr- 
onDERS: R. A. Gonzalez, P. H. Weitz 

MANNING, T. J., Sales Engr., Gener 


Electric Co, Air Cond. Der 
Proposers: S. A. Durlin, C 
Schumacher. SECONDERS C 


Werner, E. E. Ralston. 

Mason, L. B., Jr., Student, Purdue Un- 
versity. Proposers: F. B. Mors 
Y. S. Touloukian. Seconpers: W. £ 
Fontaine*, W. T. Miller. 

Maurer, R. J., Engr., Maurer Bros. ¢ 
Proposers: E. E. Maurer, L. ! 
Slawson. Seconpers: R. T. Byers. ! 
E. Sherman. 

May, STANLEY, Student Purdue Un- 
versity. Proposers: F. B. Mors 
Y. S. Touloukian. Seconpers: W. £ 
Fontaine*, W. T. Miller. 

McCacuern, C. W., Jr., Student, Nort 
Carolina State College of Agricultut 
& Engineering. Proposers: |. » 
Vaughan, R. B. Rice. Seconoers: * 
P. Hanson*, N. W. Conner* 

McC tetany, D. K., Service Mg: 
L. Wilson. Proposers: W. O. Moshe! 
R. M. Ripley. Seconvers: S. ° 
Osborne, Winfield Roeder. 

McDvue tt, R. L., Engr., Interstate Eng 
neering Corp. Proposers: A. J. Hes 
M. C. Greiner. Seconpers' R 4 
Lowe, L. J. Helms. 

Micnamorr, R. A., Student, Pur 
University. Proposers: F. B. Mo 


Sumnet 
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y. S. Touloukian. Seconpers: W. E. 
Fon 1ine*, W. T. Miller. 
J. H., Student, Purdue Uni- 


Y DERs {TILLER 

Uster Tiesitil Proposers: F. B. Morse, 
Uni y. S. Touloukian. Seconpers: W. E. 
F.B Fontaine*, W. T. Miller. 

kiay Morritt, J. H., Student North Carolina 


State College of Agriculiure & Engi- 
aCUse neering. Proposers: L. L. Vaughan, 


ik R. B. Rice. Seconvers: K. P. Hanson*, 
‘DER N. W. Conner*. 

Moors, F. E., Student, Purdue Univer- 
Aird. sity. Proposers: F. B. Morse, Y. S. 
Mills Touloukian. SECONDERS: WwW. £. 


C1 Fontaine*, W. T. Miller. 
Moors, P. St. J., Jr., Student, North 
Carolina State College of Agriculture 
Pho. & Engineering. Proposers: L. L. 
Vaughan, R. B. Rice. Seconpers: 
’sher K. P. Hanson*, N. W. Conner*. 
Inde. MMorcan, E. H., Jr., Chief Draftsman, 


Pro. American Cyanamid Co. (Advance- 
‘osen ment) Proposers: A. H. Bermel, 
CA Winfield Roeder. Seconvers: R. M. 


Nee, G. F. Nieske. 
acif Morrts, F. A., Asst. to Pres., Wood 
~ C Conversion Co. Proposers: F. B. 
Rowley, G. L. Tuve. Seconpers: H. E. 
Gerrish, M. S. Wunderlich. 
Nort: HMosretter, D. M., Htg. Engr., LeValley 
ture McLeod Inc. Proposers: H. K. 
« | Ormsby, H. G. Strong. Seconpers: 
VERS C. F. Woese, P. D. Robson. 

Mouw, H. J., Student, Purdue Uni- 
ang? versity. Proposers: F. B. Morse, 
EN Y. S. Touloukian. Seconpers: W. E. 
DERS Fontaine*, W. T. Miller. 

Mutrorp, F. E., Sales, Steel Tank & Pipe 


aters Co. Div., American Pipe & Constr. Co., 
ET Proposers: W. J. Wipmer, W. B. 
rpr Morrison. SEcONDERS: Dick 


Blankenship, W. R. Norte. 


‘kson MBNarrzcer, M. E., Student, Purdue Uni- 
, versity. Proposers: F. B. Morse, 


SEt- Y. S. Touloukian. Seconpers: W. E. 

1tze Fontaine*, W. T. Miller. 

nera Nickey, J. M., Student, Purdue Uni- 
‘ versity. Proposers: F. B. Morse, 


Y. S. Touloukian. Seconpers: W. E. 
Fontaine*, W. T. Miller. 
Otvey, C. B.. Br. Mgr., Crane O'Fallon 
Un- Co. Proposers: J. E. McNevin, C. B. 
orse Ward. Seconpers: F. L. Adams, W. M. 
yf Larimer. 
O'Meara, L. A., Owner, Lester A. 
O'Meara, Mech. Engr. Proposers: R. 
2 C. Cushing, J. E. Marshall. Sec- 
onpers: K. O. Alexander, E. F. Dill. 
OverInG, R. E., Student, North Carolina 
State College of Agriculture & Engi- 
neering. Proposers: L. L. Vaughan, 
R. B. Rice. Seconpers: K. P. Hanson*, 
N. W. Conner*. 





ree, R. C. Student, Purdue Uni- 
versity. Proposers: F. B. Morse, 
Y. S. Touloukian. Seconpers: W. E. 
Fontaine*, W. T. Miller. 

rennincrotn, C. H., Student, Purdue 
University. Proposers: F. B. Morse, 
Y. S. Touloukian. Seconpers: W. E. 
Fontaine*, W. T. Miller. 

ne, J. W., Student, Purdue Uni- 
versity. Proposers: F. B. Morse, 
Y. S. Touloukian. Seconpers: W. E. 
Fontaine*, W. T. Miller. 

remry, B. E., Student, Purdue Uni- 
versity. Proposers: F. B. Morse, 
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Y. S. Touloukian. Seconpers: W. E 
Fontaine*, W. T. Miller. 

Prennic, H. G., Student, Purdue Uni- 
versity. Proposers: F. B. Morse, 
Y. S. Touloukian. Seconpers: W. E. 
Fontaine*, W. T. Miller. 

Pike, Frep, Owner, Empire Blower Co. 
Proposers: A. L. Jones, J. E. Morris. 
Seconpers: F. B. Neyhart, G. F. Keane. 

Prener, H. C., Student, Purdue Uni- 
versity. Proposers: F. B. Morse, 
Y. S. Touloukian. Seconpers: W. E. 
Fontaine*, W. T. Miller. 


Raucu, M. A.. Mech. Engr., Office of 
Technical Service, U. S. Public 
Health. Proposers: H. H. Hill, H. W. 
Redmile. Seconpers: F. M. Thuney, 
L. F. Flagg. 

Reep, J. H., Gen. Sales Mgr., The Dykes 
Co. Inc. Proposers: O. J. Dykes, Jr., 
W. E. FitzGerald. Seconpers: B. 
Segall, Jr.. L. D. Parsons, Jr. 

Ricsy, C. J., Sales Engr., Air Cond. 
Dept., General Electric Co., Pro- 
posers: S. A. Durbin, J. P. Turner, Jr 
Seconpers: F. H. Faust, R. U. Berry. 

Rosinson, W. M., Student, Purdue Uni- 
versity. Proposers: F. B. Morse, 
Y. S. Touloukian. Seconpers: W. E 
Fontaine*, W. T. Miller. 

Rocers, CHarLes, Prop., Chas. Rogers 
Proposers: F. R. Johnson, B. W. 
Farnes. Seconpers: R. W. Martig, 
W. R. Norte. 

Rousseau, J. A., Owner, Coast Heating 
& Sheet Metal. Proposers: T. H. 
McClung, A. C. Clark. SeEconpers: 
A. K. Johnston, E. R. Lokey. 

Rur, C. E., Co-op Student, Frigidaire 
Division of General Motors Corp. 
Proposers: C. F. Wood, Herman 
Worsham. Seconpers: L. B. 
Wocholski*, R. H. Stanley*. 

Rusu, C. B., Student, Purdue Uni- 
versity. Proposers: F. B. Morse, 
Y. S. Touloukian. Seconpers: W. E. 
Fontaine*, W. T. Miller. 


St. Germain, W E., Student, Purdue 
University. Proposers: F. B. Morse, 
Y. S. Touloukian. Seconpers: W. E. 
Fontaine*, W. T. Miller. 

Sasser, R. E., Mgr. Industrial Insul. Div., 
Alexander-Stafford Corp. Proposers: 
T. D. Stafford, S. H. Downs. Sec- 
onvers: O. D. Marshall, V. C. Dean. 

Sawyer, H. W. Sales. Engr., 
Minneapolis-Honeywell Regulator Co. 
Proposers: E. J. Anderson, E. F. 
Hyde. Seconpers: W. P. Ziemba, A. E. 
Knibb. 

Scuaerer, A. J., Air Cond. Engr., Fire- 
stone Tire & Rubber Co. Proposers: 
L. E. Slawson, J. E. Wilhelm. Sec- 
onpers: L. S. Oswald, L. C. Burkes. 

Scunewer, C. R., Sales Engr., Dealer's 
Supply Co. Proposers: W. W. Wise, 
C. B. Cole. Seconpers: G. G. Bailey, 
L. J. O'Callaghan. 

ScuuserT, J. D., Application Engr., 
Minneapolis-Honeywell Regulator Co. 
Proposers: J. H. Spaan, W. B. Ash. 
Seconpers: F. X. Loeffler, Jr., C. Y. 
Trowbridge. 

ScHWAN, Frep., Owner, Schwan Furnace 
Co. Proposers: F. R. Johnson, L. J. 
Harrington. Seconpers: C. P. 
Dougherty, W. R. Norte. 











SHAFFER, C. R., Jr., Student, Purdus 
University. Proposers: F. B. Mors« 
Y. S. Touloukian. Seconpers: W. E 
Fontaine*, W. T. Miller. 

SmitH, C. M., Jr., Sales Engr., Martin- 
Johnson Engrg. Co. Proposers: G. H 
Meffert, E. T. Gessell. Seconpers 
R. G. Luford, J. C. Chase 

Situ, J. B., Sales Engr., Johnson 
Service Co. Proposers: P. R. Babcock 
F. W. Hook. Seconpers: Kar! Baldwir 
Jr., F. J. White. 

Situ, M. A., Owner, Marvin A. Smith 
Co. Proposers: A. F. Avera, C. C 
Young. Seconpers: M. L. Brown, B 
G. Mercer. 

Soiton, J. A., Controller-Asst. Treas 
McDonnell & Miller Inc. Proposers 
E. N. McDonnell, J. W. James. Sec- 
ONDERS: N. W. Swanson, George La 
Roi. 

STATEN, F. A., Secy.-Treas., Acme Metal 
Works, Inc PROPOSERS T. H 
McClung, V. A. Pfeifer. Seconpers 
E. R. Lokey, R. P. Lankow 

STERLING, A. A. Jr., Dist. Engr., Z. A 
Zurn Mfg. Co. Proposers: R. F 
Taylor, R. J. Salinger. Seconpers 
W. D. Moody, J. D. Morrow 

Stevens, R. B., Designer, The Office of 
Hollis French Proposers: F. A 
Merrill, C. R. Swaney. Seconpers 
F. H. Brigham, H. B. Wiegner 

STewarpson, E. E., Chief Engr., Lewis 
Engineering Service. Proposers: D. H 
Lewis, T. H. Mabley. Seconpers: L. A 
Burch, A. E. Knibb. 

StTreciitz, Tuomas, Student, Purdue 
University. Proposers: F. B. Morse, 
Y. S. Touloukian. Seconpers: W. E 
Fontaine*, W. T. Miller. 

Stronc, K. M., Student, Michigan 
College of Mining & Technology 
Proposers: F. E. Wittig, R. A. Fricke 
Seconpers: E. E. Hophemeyer, Jr.*, 
A. P. Young*. 

Swenserc, W. A., Gen. Mgr., Utility 
Sales & Engineering Co. (Advance- 
ment) Proposers: N. D. Adams, A. L 
Sanford. Seconpers: L. C. Gross, 
F. F. Lange. 

Syxes, W. A. Jr. Student, North 
Carolina State College of Agriculture 
& Engineering. Proposers: L. L 
Vaughan, R. B. Rice. Seconpers: K. P 
Hanson*, N. W. Conner*. 


Tarnorr, E. M., Prod. Dept., Prat- 
Daniel Corp. Proposers a. FF 
Begoon, E. H. R. Pegg. Seconpers: 
C. H. Pinches*, A. A. Petersen* 

Tuompson, W. L., Chief Engr., Mechani- 
cal Home Systems Co. Proposers: J 
P. Ashcraft, K. W. Schick. Seconpers 
F. L. Gray, Jr., R. F. Allen 

Tuomson, R. C., Student, Purdue Uni- 
versity. Proposers: F. B. Morse, 
Y. S. Touloukian. Seconpers: W. E 
Fontaine*, W. T. Miller 

THornserry H. R., Student, Purdue 
University. Proposers: F. B. Morse, 
Y. S. Touloukian. Seconpers: W. E 
Fontaine*, W. T. Miller. 
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TrmMERMAN, L. B., Student, Purdue 
University. Proposers: F. B. Morse, 
Y. S. Touloukian. Seconpers: W. E. 
Fontaine*, W. T. Miller. 

Truax, J. W., Design Engr., Columbia 
Specialty Co., Inc. Proposers: Henry 
Latterman, Jr., B. P. Robeson. Sec- 
onvers: P. H. McKim, J. G. Werner. 

Twiermeyer, H. E., Res. Engr., Res. 
Labs. Div. General Motors Corp. 
Proposers: W. N. Witheridge, L. A. 
Burch. Seconpers: N. B. Elliott, C. F. 
Huddle*. 


Ursin, J. V., Owner, James V. Ursini 
Co. Proposers: C. J. Wahnquist, Jr., 
Winfield Roeder. Seconpers: J. J. 
Moore, D. M. Hummel. 


Vinsonuacer, C. I., Sales Engr., Geo. E. 
Mead Co. Proposers: D. O. Mead, R. 
M. Towne. Seconpers: R. E. Le Riche, 
J. D. Sparks. 


Watiace, J. W., Jr., Sales, American 
Radiator & Standard Sanitary Corp. 
Proposers: W. R. Norte, R. H. Liniger. 
Seconpers: J. A. Beers, R. C. 
Chewning. 


WALLBILLICcH, J. J., Jr., Student, Purdue 
University. Proposers: F. B. Morse, 
Y. S. Touloukian. Seconpers: W. E. 
Fontaine*, W. T. Miller. 


Werricn, H. P., 


Proposers: J. E. Marsha!) ¢ 
Bentley. Seconpers: J. E | 
S. W. Terry. 


Witson, R. W., Student, Pur 
versity. Proposers: F. 


Fontaine*, W. T. Miller. 


Winter, M. D., Sales Engr., M 0 ¢ 


Sheet Metal Co. Proposer 
McClung, E. R. Lokey. Secx 
W. Brissenden, A. C. Clark 


WisenarT, M. J., Pres., Wiseh Hear. 
ing & Sheet Metal, Inc. Pi pose: 


C. F. A. Locke, J. W. Ely. S: 
R. A. Donie, J. F. Payton 


Candidates Elected 


In the past issues of the Journat of the Society the names of the following men were listed as Candidates for ) ber. 


ship. The membership grade of each Candidate has been assigned by the Committee on Admission and Advancem:n: " 
balloted upon by the Council. We are now instructed by the Council to post herewith, as required by Art. B-III a 
8, of the By-Laws, the following list of candidates elected: 


Members 


EIGENMANN, ALBERT, Cons. Engr., Davos- 
Dorf, Switzerland. 


EvctempBercer, F. R., Section Head, 
Bloomfield, N. J. 

Erickson, E. A., Res. Engr., Columbus, 
Ohio. 

Frrzceratp, J. J., Engr., Waterbury, 
Conn. 


Firzceratp, W. E., Pres. & Gen. Mgr., 
Shreveport, La. (Advancement) 

Green, P.’A., Engr., Philadelphia, Pa. 

Hever, M. Menovect, Engr., Shreveport, 
La. 

Henverson, F. P., Dist. Engr., Oakland, 
Calif. 

Koetz, Lester, Partner, Zion, Ill. (Rein- 
statement) 

Lieserc, O. S., Partner, Pasadena, Calif. 

Lupwic, N. C., Res. Engr., Buffington, 
Indiana. 

Means, A. J., Prod. Mgr., Pittsburgh, Pa. 

Mernincer, C. W., Development Engr., 
New Kensington, Pa. 

Mites, H. W., Des. Engr., Toronto, Ont., 
Canada. 

Murray, G. F. M., Gen. Mgr., London, 
England. 

Muscrave, B. Le B., Vice Pres. & Dir., 
New York, N. Y. 

Noss, O. F., Asst. Sales Mgr., New York, 
N. Y. 

Pautson, W. D. Jr., Disr. Repr., Oak- 
land, Calif. 

Puetps, K. G., Mech. Engr., So. Lyon, 
Mich. 

Sasser, J. F., Chief Engr., Pittsburgh, 
Pa. 

Scort, A. F., Dallas, Tex. (Reinstate- 
ment) 


Associate Members 


Austin, H. H., Supt. Installation & Serv. 
Dept., Shreveport, La. 

Brrcn, F. W., Mgr., Toronto, Ont., Can- 
ada. 
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Boeuter, L. E., Engr., Milwaukee, Wis. 
Boces, Dennis M., Service & Installation 
Engr., Shreveport, La. 
Davis, F. H., Owner, Buffalo, N. Y. 
Free, WALTER G., Pres., Shreveport, La. 
Hammonp, W. A., Pres., Buffalo, N. Y. 
Harwoop, Van Ness, Sales, Buffalo, N. Y. 
Hopper, R. W., Installation & Serv. Mgr., 
Shreveport, La. 
Joxunson, R. M., Merchandising Super- 
visor, Beverly Hills, Calif. 
Jounson, T. V., Assoc. Ed., Chicago, II. 
Key, Lacy, Jr., Jr. Engr., Houston, Tex. 
L’Esperance, J. R. L., Mgr., Owner, 
Montreal, P. Q., Canada. 
Loxken, C. A., Engr., La Crosse, Wis. 
May, A. G., Estimator, Knoxville, Tenn. 
Muter, J. W., Sales, Dallas, Tex. 
MrrcHett, J. D., Sales Engr., Oakland, 
Calif. 
Osticuy, G. L., Montreal, P. Q., Canada. 
Pertti, O. A., Engr., Detroit, Mich. 
Pratt, R. E., Instructor, Chicago, Ill. 
Riey, W. E., Sr., Sales Engr., Wash- 
ington, D. C. 
Rosrnson, W. J., Sales, Montreal, P. Q., 
Canada. 
Rooney, L. H., Sales, New York, N. Y. 
Scoccrns, R. M., Mgr., Shreveport, La. 
Sapiro, Paut, Kansas City, Mo. 
Suens, J. S., Htg. & Vent. Estimator, 
New York, N. Y. 
SuumMAN, Don W., Mgr. Refrig. & Air 
Cond. Dept., Charlotte, N. C. 
Smva, J. V. B., Mgr. Air Cond. Dept., 
Lisboa, Portugal. 
Snetier, A. J., Sales Engr., Kansas City, 
Mo. 
Soperserc, C. H., Dist. Mgr., Philadel- 
phia, Pa. 
Tack, P. B., Sales Engr., Seattle, Wash. 
Temper, W. W., Mgr., Tel-Aviv, Pales- 
tine. 
Wernert, F. C., Sec’y, Detroit, Mich. 
(Reinstatement) 
Wuee er, W. R., Mech. Engr., Baltimore, 
Md. 
Woottey, N. L., Chief Engr., Dayton, 
Ohio 


Junior Members 


Bauiarp, I. Mc G., Air. Cond Eny 
Shreveport, La. 

Bennett, L. M., Mech. Engr., 1 
Ont., Canada. 

BucHANAN, WILLIAM M., 3rd Eng 
Shreveport, La. 

Dosrin, R. L., Mech. Engr., Clevela: 
Ohio. 


Fivet, F. A., Sales Engr., New York 


N. Y. 


Gawnan, D. S., Chief Tech. Advisor 


New York, N. Y. 
Gross, H. E., Partner, Philadelphia, f 


Huttz, W. S., Htg. Engr. & Partner 


Elyria, Ohio. 
Knicut, J. L., Toronto, Ont., Cana 


LinpvALL, D. E., Dir. House Heat, Rock- 


ford, Il. 

Love, N. M., Mech. Draftsman, Atlant: 
Ga. 

MartTe.u, R. V. B., Jr., Engr., Detr 
Mich. 

PottvKa, N. L., Mech. Engr., La Grang: 
Ill. 

Sir, Irwin, Draftsman, New York 
N. Y. 

WHELLER, H. S., Jr., Prod. & Cost Cont: 
Engr., New York, N. Y. 


Student Members 


Bvenz, N. F., Student, A. & M. College 


of Texas, College Station, Tex 
Cuapman, H. G., Jr., Student, Davi 
Ranken Jr. School of Mechanica 
Trades, St. Louis, Mo. 
Dicxson, J. A., Jr., Student, A. & M 
College of Texas, College Station, Tex 


Freeman, G. D., Student, Michigan Co'- 
lege of Mining & Technology, Houg- 


ton, Mich. 
FritcuMan, J. F., Student, Purdue Uni- 
versity, W. Lafayette, Ind. 
Henriksen C. K., Student, Purdue Un- 
versity, W. Lafayette, Ind. 
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HowA®?, C. P., Student, A. & M. College 
of Texas, College Station, Tex. 

Karrso, R. J., Student, David Ranken 
Jr. School of Mechanical Trades, St. 
Louis, Mo. , 
«wry, B. M., Student, A. & M. Col- 
lege of Texas, College Station, Tex. 
mpaisick, R. S., Student, Michigan 
College of Mining & Technology, 
Houghton, Mich. 

on, SanrorD, Student, Massachusetts 
Institute of Technology, Cambridge, 
Mass 
cxepper, R. F., Jr., Student, A. & M. 
College of Texas, College Station, Tex. 

Lyxcu, D. T., Student, Michigan College 
of Mining & Technology, Houghton, 
Mich 

Martin, M. B., Jr., Student, A. & M. 
College of Texas, College Station, Tex. 


Mayo, J. T., Student, A. & M. College of 
Texas, College Station, Tex. 

Nance, J. W., Student, A. & M. College 
of Texas, College Station, Tex. 

Papacu, G. M., Student, Purdue Uni- 
versity, W. Lafayette, Ind. 

Sun, CuHENG, Student, University of 
Illinois, Urbana, III. 

Srener, G. J., Student, Purdue Univer- 
sity, W. Lafayette, Ind. 

Soitn, T. L., Jr., Student, Washington 
University, St. Louis, Mo. 

STREETMAN, N. V., Jr., Student, A. & M 
College of Texas, College Station, Tex. 

Sturcett, J. W., Jr., Student, David 
Ranken Jr. School of Mechanical 
Trades, St. Louis, Mo. 

Taytor, Rosert W., Student, W. La- 
fayette, Ind. 

Tuompson, J. T., Student, Michigan Col- 





lege of Mining & Technology, Hough- 
ton, Mich. 

TRENARY, BRYANT, Student, Purdue Uni- 
versity, W. Lafayette, Ind 

vAN Ravenswaay, R. C., Student, Massa- 
chusetts Institute of Technology, 
Cambridge, Mass 

WaLker, R. A., Student, Southern Meth- 
odist University, Dallas, Tex 

Wuiracre, J. A., Jr., Student, A. & M 
College of Texas, College Station, Tex 

Wuirte, J. B. Student, Purdue Univer- 
ty, W. Lafayette, Ind 

Wist!, W. M., Student, Michigan College 
of Mining & Technology, Houghton, 
Mich 
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p. S. CHASE DIES 
SUDDENLY 

The sudden death of Peter S. 
Chase, owner, Chase Co., Eugene, 
Ore.. has been announced. Mr. Chase 
had been owner of his own plumb- 
ing, heating and air conditioning 
firm since 1921. 

A native of Dufur, Ore., Mr. Chase 
was born on March 25, 1890. He 
served in the U. S. Marine Corps 
prior to attending the University 
of Pennsylvania, Philadelphia, Pa. 
Among the buildings for which he 
designed and engineered the heat- 
ing, plumbing and ventilating in- 
stallations are the Oregon hotel, 
Toledo hospital, Douglas County 
Court House and the Drain Schools. 

The Officers and Council of the 
American SocrETY OF HEATING AND 
VENTILATING ENGINEERS join his as- 
sociates in the Oregon chapter in 
extending their deepest sympathy 
to Mrs. Chase and his family. 


JOHN H. FAULKNER DIES 


The death of John H. Faulkner, 
owner and manager, John H. 
Faulkner Co., Seattle, Wash., on 
March 1, 1948, has been announced. 
He was elected a member of the 
ASHVE in 1941. 

Mr. Faulkner was born 51 years 
ago at Seattle, Wash. He received 
his early engineering training at 
the University of Washington. One 
of his first positions was office 
manager of McMahon Plumbing & 
Heating Co. In 1924 he became an 
assistant steam boiler inspector for 
the city of Seattle. He joined the 
staff of the Birchfield Boiler Corp., 
Tacoma, Wash., in 1926, leaving two 


years later to act as a sales engineer 
for The Trane Co. His next posi- 
tion was as secretary-treasurer of 
the Langdon-Faulkner Co., Inc., 
Sales engineers of heating, ven- 
tilating and air conditioning equip- 
ment, a position which he held 
until 1942 when he became a part- 
ner of this firm. He organized his 
own company under the name of 
the John H. Faulkner Co., in 1945. 

To his survivors, the Officers and 
Council of the AMERICAN SOCIETY OF 
HEATING AND VENTILATING ENGINEERS 
extend their sympathy for their 
untimely loss. 


F. W. HANBURGER 
DIES AT 74 


Fred W. Hanburger, seventy four, 
an instructor of civil engineering 
at the College of the City of New 
York, died at his home on March 
17, 1948. Mr. Hanburger had been 
a member of the Society for 14 
years. 

Born at Ashland, Pa., on January 
1, 1874, Mr. Hanburger received his 
education at Ashland public schools. 
In 1892 he joined the engineering 
department of the Philadelphia & 
Reading Coal & Iron Co., where he 
was engaged in surveying, mapping 
and general design work. Later, he 
made mine surveys involving mine 
ventilating and water supply for 
the same company. His next posi- 
tion was with the Rosano Mining 
Co., Honduras, Central America, as 
an engineer of mines.. He returned 
to the United States during 1900 
and accepted a position as assistant 
general superintendent for the 
Westmoreland Coal Co., Irwin, Pa. 
After two years with this company 
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he left in order to become a con- 
sulting engineer. He first joined the 
faculty of City College as an 
instructor in 1916, teaching mili- 
tary mapping and surveying for the 
United States government. Follow- 
ing the first world war, he remained 
in government service until 1920 
when he returned to the faculty of 
City College as an instructor of 
heating and ventilating. During his 
many years with the City College he 
had also been actively engaged in 
consulting work. 

Surviving Mr. Hanburger are his 
widow, Mrs. Lulu Howe Hanburger, 
and his son, Lieutenant Colonel 
Christian. Hanburger, of the U. S 
Army Engineers, to whom the 
Officers and Council of the ASHVE 
offer their sincere condolences 


DEATH OF T. J. HESTER 


On March 4, 1948, Thomas J. 
Hester, president of Hester-Bradley 
Co., St. Louis, succumbed to pneu- 
monia after a month’s illness). Mr. 
Hester had been a member of the 
ASHVE since 1919. 

A native of St. Louis, Mr. Hester 
was born on March 1, 1878, and re- 
ceived his education in St. Louis 
public schools’ preparatory to 
attending Christian Brothers Col- 
lege. His early experience was ob- 
tained at Hester-Bradley Co. and 
his shop experience with Oakill 
Collins and Co. In 1897 he joined 
the staff of the L. M. Rumsey Mfg 
Co., leaving 10 years later for a posi- 
tion with J. B. Clow & Sons, Chicago, 
Ill., where he remained three years. 
In 1910 he became one of the 
organizers and an officer of the 
Iroquois Engineering Co., where he 
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T. J. Hester 
St. Louis, Mo. 


was in charge of the St. Louis office. 
Hester-Bradley Co., which was 
formed by the partnership of E. P. 
Bradley and Mr. Hester in 1914, is 
the St. Louis representative for 
Warren Webster & Co., Nash Engi- 
neering Co., and Kewanee Boiler 
Corp. 

Mr. Hester was a member of the 
Knights of Columbus, a sponsor of 
the St. Louis Municipal Opera and 
a member of the Missouri Athletic 
Club. He served the Athletic Club 
as secretary for a year and was a 
member of the board of governors. 

Surviving Mr. Hester are his 
widow, two daughters, Mrs. Ruth 
Harvey and Mrs. Elizabeth Hibbs, 
and two sisters, Mrs. Nellie Mullen 
and Miss Tessie C. Hester, to whom 
the Officers and Council of the 
AMERICAN SOCIETY OF HEATING AND 
VENTILATING ENGINEERS extend their 
sincere sympathy. 


DEATH OF E. W. KLEIN, 
LIFE MEMBER 


The death of Edward W. Klein, 
recently elected Life Member of the 
ASHVE, has been announced. Death 
occurred on April 21, 1948, in a pri- 
vate hospital after an extended ill- 

_ ness. 

Mr. Klein, who was born on 
August 9, 1882, in Minneapolis, 
Minn., received his early education 
at Boys High School, Atlanta, Ga. 
His B.S. in mechanical engineering 
was received in 1902 from Georgia 
School of Technology, where he was 
a member of Phi Kappa Phi, 
honorary scholastic fraternity. 
From 1902 until 1906, Mr. Klein held 
a position as draftsman with sev- 
eral firms. For the next ten years 
he was employed by the Engelhart 
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Heating Co., Atlanta, Ga., as a heat- 
ing engineer. After this position, and 
for the 30 years prior to his death, 
Mr. Klein was a steam heating 
engineer representing various com- 
panies in the southeastern states. 
He had represented Warren 
Webster & Co. for the past 25 years. 


A member of the ASHVE since 
1917, Mr. Klein was a charter mem- 
ber of the Atlanta Chapter, and 
had served as its first president. 
Mr. Klein, who had also served as 
president of the local chapter of 
the ASME, was a member of the Pi 
Tau Sigma engineering fraternity 
and the Georgia Engineers Society, 
in addition to belonging to several 
prominent local civic organizations. 

His survivors include his widow, 
Mrs. Berma Daniell Klein; two 
daughters, Mrs. Allen Webb and 
Mrs. Lloyd Davis; and two sons, 
Robert D. Klein and Edward Klein, 
Jr., to whom the Officers and Coun- 
cil of the Society extend their 
sincere sympathy. 


OTTO WECHSBERG 
DIES IN NASSAU 


Otto Wechsberg, president and 
general manager, Coppus Engineer- 
ing Corp., Worcester, Mass., died 
unexpectedly on March 4, 1948, in 
Nassau, B.W.I., only four days after 
his arrival for a month’s vacation. 

A native of Friedland, Czecho- 
slovakia, Mr. Wechsberg was born 
on May 25, 1881. He received his 
mechanical engineering degree at 
the technical university, Vienna, 
Austria, in 1906. After arriving in 
the United States in 1914, Mr. 
Wechsberg’s first position was with 
Goulds Mfg. Co., Seneca Falls, N. Y., 
as a designer of centrifugal pumps. 
In 1915, he joined the staff of the 
Southwark Foundry, Philadelphia, 
Pa., where he was also employed as 
a designer of centrifugal pumps. 
One year later he joined the 
Advance Pump & Compressor Co., 
Battle Creek, Mich., as chief engi- 
neer. He became affiliated with the 
Coppus Engineering and Equipment 
Co. in 1917. This company and the 
New England Brass Foundry Co. 
were consolidated in 1922 to form 
the Coppus Engineering Co. Mr. 
Wechsberg became president and 
general manager in 1926, serving in 
this capacity until his death. 


A member of the ASHVE since 
1932, Mr. Wechsberg also held mem- 


bership in the ASME. He s ty 

author of technical papers whic) 

he presented at Society mee: gs 
Those surviving Mr. We. isber 


‘are his mother, Mrs. Rud phin 


Wechsberg of Worcester nq , 
brother Philip, who resi in 
Czechoslovakia, to whom t! Of. 
cers and Council of the Soc’. ty ey. 
tend their sympathy for th 
expected loss. 


LIFE MEMBER DIES 
IN PHILADELPHIA 


The death of James T. J. \eljoy 
a Life Member of the Society sine: 
1945, and president of the Mello; 
Co., Philadelphia, Pa., has beep 
announced. 

Born on July 3, 1880, in Phila. 
delphia, Pa., Mr. Mellon attende; 
local schools. He received his ear) 
drafting experience with th 
Fawcett Construction Co., Keystone 
Telephone Co., and S. Faith & ( 
He became a member of the 
Walters, Purks and Mellon tirm 
contracting engineers, nearly fort 
years ago. This firm was re- 
organized as the Mellon Compan; 
in 1924. 

Mr. Mellon, a member of the 
ASHVE since 1911, was active in 
the organization of the Society's 
Philadelphia Chapter. 

The Officers and Council of the 
AMERICAN SOCIETY OF HEATING AN 
VENTILATING ENGINEERS extend their 
deepest sympathy to his survivors 


DEATH OF ANDREW SHERET 


The Society was recently notified 
of the death, on September 12, 1947 
of Andrew Sheret, president 
Andrew Sheret, Ltd., Victoria, B.C 
and Life Member of the ASHVE 

Mr. Sheret was born 78 years ag¢ 
in Montrose, Scotland. After his 
early engineering training he 
formed his own firm in 1892, an¢ 
was active in the installation o! 
steam and hot water heating sys- 
tems. Later, the firm became a rep- 
resentative for various radiator 
boiler and plumbing goods firms. 

After joining the ASHVE in 1925 
as an associate, Mr. Sheret was ad- 
vanced to full membership in 1929 
and was later honored by election 
to Life Membership. 

The Officers and Council of the 
AMERICAN SOCIETY OF HEATING AN 
VENTILATING ENGINEERS extend the!’ 
deepest sympathy to his surv'vors 
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AMERICAN SOCIETY OF HEATING 
AND VENTILATING ENGINEERS 


Headquarters: St Madison Ave., New York 10, N. Y. (Tel.: MUrray Hill 3-0291) 


Officers 
president...s+serseee> eee OS Sed pa 06600 bseuennseebeowes G. L. Tuve 
First Vice ska wa ndectoccocccesvesentasecses A. E. Sracey, Jr. 
second Vice President.............-sseesereesererseers -.-L. T. Avery 
TredSUTET ccseeeerrcrteeerereeeeeeuseuseccesssssssesaenes L. E. See.ey 
aitalatyaaduoudeaacen A. V. HutcHinson 
Secretary.+++- PPT UTTITTICIT TL 
Technical Secretary....... +--+ sseeeeeeeeeenecceeceeees Cart H. Fim« 
anata C. A. McKeeman 


Assistant to the President 


Council 


G. L. Tove, Chairman 


SprOULL- 


A. E. Stacey, Jr., Vice Chairman 
Three Years: D. M. Auten, F. A. Hamuer, C. S. Lzoroty, H. E 


Two Years: M. W. Brsnor, Cart F. Borster, Leo Huncerrorn, R. F. 


TAYLOR 


One Year: E. G. Cannren, F. W. Hurcntnson, R. A. Suerman, B. M. 


Woons, M. S. WuNDERLICH 


Council Committees 


Erecutiv 
L. E. 


. L. N. Hounrer, Ex-Officio. 


e—G. L. Tuve, Chairman; L. T. Avery, A. E. Sracey, Jr., 
Sestzy, Ex-Officio. 


Finance—R. A. Suerman, Chairman; L. T. Avery, C. S. Leopotn, 


L. E. Seetey, Ex-Offici 


0. 


Program and Papers—A. E. Sracey, Jn., Chairman; M. W. Bisnop, 


F. W. Hourcutnson. 


Membership—R. F. Taytor, Chairman; E. G. Carrier, Leo HuncErrorp 
Stendards—M. S. Wunverticu, Chairman; D. M. Atten, C. F. Borstrr 


Advisory Board 


. Woods, Chairman; Homer Addams, M. F. Blankin, W. H. 
——e gi Dibble, S. H. Downs, W. H. Driscoll, E. O. Eastwood, 
W. L. Fleisher, H. P. Gant, F. E. Giesecke, E. Holt Gurney, L. A. 
Harding, H. M. Hart, C. V. Haynes, E. Vernon Hill, John Howatt. 
D. D. Kimball, G. L. Larson, S. R. Lewis, J. F. McIntire, Alfred J. 
Offner, F. B. Rowley, A. C. Willard and C.-E. A. Winslow. 
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Special Committees 
Admission and Advancement—E. R. Queer, Chairman; T. F. Rockwell 

(two years), L. S. Ries (three years). 
ASHVE Code for Testing Heavy — Furnaces—E. K. Campbell, 


Chairman; 
W. J 


li, R. S 


cLouth, F. L. Meyer, F. 
. A. Soper. 


MaGirl, B. F. 
Olson, B. B. Reilly, Dr. H. J. Rose, H. A 


ALTERNATE 
Leo Sudderth, Jr. 
Cc. O. Mackey 
W. M. Myler, Jr. 
M. E. Mathewson 
A. J. Lawless 
L. R. Maxwell 
N. H. Peterson 
Cc. M. Burnam, Jr. 
I. W. Cotton 
D. C. Murphy 
Henry Nottberg, Jr. 
Einar Anderson 
R. T. Kern 


E. F. Hyde 

B. F. McLouth 
Leo Garneau 
K. E. Martin 
A. A. Bearman 
DeParx Stimson 
G. A. Linskie 


F. A. Kitchen, A. P. Kratz. 


J. Nunlist, A. A. 
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Chapter Relations—D. M. Allen, Chairman; C. Z. Adams, C. S. Koehler, 
J. Donald Kroeker, C. H. Pesterfield, W. F. Ryan 

Constitution and By-Laws—S. H. Downs, Chairman; John James, 
H. E. Sproull. 

Guide Publication—R. C. Cross, Chairman; A. B. Algren, R. L. Byers 
R. P. Cook, B. H. Jennings, H. R. Limbacher, W. M. Wallace, II, W. N. 
Witheridge, Nathaniel Glickman, Cyril Tasker, Ex-Officio. 


Nominating—J. E. Haines, Minneapolis, Minn., Chairman; R. H 
Carpenter, New York, N. Y., Vice Chairman; F. C. McIntosh, Pitts- 
burgh, Pa., Secretary; C. M. Ashley, Syracuse, N. Y., Leo Garneau, 
Montreal, Que., Canada; John James, Cleveland, Ohio: G. W. F 
Myers, St. Louis, Mo.; G. B. Supple, Indianapolis, Ind.; Art Theobald 
Los Angeles, Calif.; W. M. Wallace, II, Durham, N. C. Alternates 
H. King McCain, Atlanta, Ga., and D. M. Mills, Houston, Tex 

Publication—John James, Chairman; R. S. Dill, S. S. Sanford, R. D 
Madison, Ex-Officio. 


Committee on Research 


ASHVE Research Laboratory, 7218 Euclid Ave., Cleveland 3, 
Ohio (Tel.: EXpress 6161) 


L. N. Hunter, Chairman R. D. Maptson, Vice Chairman 
Cyrm Tasker, Director of Research A. C. Fretower, Ex-Officio 


Executive Committee: L. N. Hunter, Chairman; R. D. Madison, Vice 
Chairman; L. G. Miller, L. P. Saunders, W. E. Zieber. 

Three Years: A. B. Atcren, M. C. Grannint, C. W. Jonnson, E. R 
Queer, W. E. Zrener 

Two Years: R. C. Cross, M. K. Fauwestocx, Joun James, F. J 
Korrn, T. H. Urpant. 

One Year: L. N. Hunter, C. O. Mackey, R. D. Maptson, L. G. Mruuer 
L. P. Saunpers 


Technical Advisory Committees 1948 


Alr Cleaning: R. S. Dill, Chairman; L. L. Dollinger, Jr.. O. C 
Eliason; R. S. Farr, C. D. Graham, A. B. Hubbard, R. E. Hunsaker, 
D. L. Hunzicker, J. W. May, K. W. MacKenzie, R. H. Mills, G. W 
Penney, L. P. Saunders*, R. P. Warren, R. D. Wood 

Air Distribution and Air Friction: Ernest Szekely, Chairman 
N. E. Berry, S. H. Downs, F. B. Holgate. F. J. Kurth*, J. N. Livermore 
R. D. Madison*, G. E. McElroy, L. G. Miller*, D. W. Nelson, G. B 
Priester, C. A. Thorp, T. H. Troller 

Combustion: R. K. Thulman, Chairman; P. R. Achenbach, J. F 
Barkley, L. L. Connell, R. C. Cross*, R. B. Engdahl, R. C. Johnson, 
W. B. Kirk, J. W. Miller, W. M. Myler, Jr., H. J. Rose, K. O 
Schlentner, E. T. Selig, Jr., T. H. Smoot. 

Cooling Load: W. E. Zieber*, Chairman; C. M. Ashley, R. D. Blum, 
W. F. Friend, R. H. Heilman, H. W. Heisterkamp. R. C. Jordan, C. F 
Kayan, J. N. Livermore, R. H. Lock, C. O. Mackey*. J. P. Stewart 

Corrosion: L. F. Collins, Chairman; A. S. Gates, Jr., A. E. Griffin. 
E. W. Guernsey, R. L. Hallett, P. G. Kayser, H. A. Pray, F. N. Speller, 
T. H. Urdahl*. 

Heat Flow Through Glass: R. A. Miller, Chairman: A. B 
Algren*, A. H. Baker, F. L. Bishop, Jr., J. E. Frazier, J. S. Herbert, 
E. H. Hobbie, L. K. Jones, C. O. Mackey*, F. W. Preston, W. C 
Randall, Vic Sanders, H. B. Vincent, G. B. Watkins, F. C. Wood 

Heating Load: T. F. Rockwell, Chairman; C. M. Ashley, R. A. 
Biggs, A. I. Brown, R. C. Cross*, R. S. Dill, W. S. Harris, J. M 
Hartman, S. I. Rottmayer, M. W. Shears, G. H. Tuttle 

Industrial Ventilation: W. N. Witheridge, Chairman; A. D 
Brandt, W. B. Harris, W. C. L. Hemeon, D. E. Humphrey, C. W 
Johnson*, J. M. Kane, M. G. Kershaw, L. L. Lewis, L. G. Miller*, 
H. A. Mosher, B. F. Postman, B. R. Small, R. P. Warren, H. E. Ziel 

Insulation: E. R. ueer*, Chairman; R. E. Backstrom, C. B 
Bradley, R. B. Crepps, C. H. Jefferson, H. E. Lewis, L. E. Pasek, H. E 
Robinson, Vic Sanders, T. D. Stafford, L. V. Teesdale, R. K. Thulman 
T. T. Tucker, P. M. Woodworth 

Panel Heating and Cooling: G. D. Winans, Chairman; A. B 
Algren*, R. L. Byers, P: B. Gordon, L. N. Hunter* (Ex-Officio), John 
Ones)” J. S. Locke, John Magos, H. F. Randolph, Cyril Tasker (Ex- 

cio). 

Group A—Heat Distribution Within and Behind the Panel: P. B 
Gordon, Chairman; A. B. Algren*, R. A. Biggs, R. S. Dill, H. L 
Flodin, F. E. Giesecke, W. Harris, C. F. an, G. D. Lain, 
C. W. Meininger, D. L. Mills, C. W. Nessell, P. S. Park, S. I 
Rottmayer, S. K. Smith, R. K. Thulman, S. M. Van Kirk, G. L 
Wiggs, L. H. Yeager. 

Group B—Heat Transfer Between the Panel and the Space: John 
James*, Chairman; H. F. Randolph, Vice Chairman; C. M. Ashley 
J. T. Bergen, C. F. Boester. Wharton Clay. Linn Helander, A. L 
Jaros, Jr.. H. A. Lockhart, C. O. Mackey*, R. A. Miller, G. W 
Penney, G. G. Sward, J. M. van Nieukerken. 

Group D—Controls: J. S. Locke, Chairman; A. B. Algren*, H. W 
Alyea, S. D. Browne, R. L. Campbell, C. M. Garner, P. B. Gordon, 
W. J. Hajek, A. J. Keating, W. H. Kliever, H. T. Kucera, P. F 
Neess, R. S. Penn, J. K. M. Pryke, E. J. Ritchie, C. W. Signor. 
N. D. Skinner, A. S. Widdowfield. 

Physiological Research: C.-E. A. Winslow, Chairman; Thomas 
Bedford, M.D., Capt. A. R. Behnke, MC, USN, E. W. Brown, M.D. 
A. C. Burton, M.D., E. F. DuBois, M.D., A. P. Gagge, R. M. Graham, 
M.D., R. W. Keeton, M.D., D. H. K. Lee, M.D., L. G. Miller*, André 
Missenard, Charles Sheard. 

Sorbents: John Everetts, Jr.. Chairman; F. C. Dehler, M. C. 
Giannini*, C. H. B. Hotchkiss, E. R. McLaughlin, J. C. Patterson, 
G. L. Simpson, F. J. Swaney. 

Weather Design Conditions: T. H. Urdahl*, Chairman; J Cc 
Albright, P. D. Bemis, H. S. Birkett, J. P. Fitzsimons, J. H. Hart, 
W. L. Holladay, W. M. Wallace, II. 


*Member of Committee on Research 
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Atlanta Soainet. 1937. Headquarters, Atlanta, Ga. Meets, Sa 
friday. President, L. L. Barnes, Wieuca Terrace. Secretary, R 
Beach, 131 Clarion Ave., Decatur. 


° 
Central New York: Organized 1944. Head poster, Syracuse, N. Y. 
President, D. L. Mills, 1407 N. Madison St., Secretary, J. H. 


Carpenter, 3515 Midland Ave., Syracuse 7. 


Central Ohio: Organized, 1944. Headquarters, Columbus, Ohio. 
Meets, Third Monday. ogy WwW. M. ler, Jr., P.O. Box 267, 
Columbus 16. Secretary, H. G. Hays, 851 W. rd Ave., Columbus 8. 


Cincinnati: Organized 1932. Headquarters, Cincinnati, Ohio. Meets 
First Tuesday. President, H. K. a, 1639 Union Trust Bidg., 
Cincinnati 2. Secretary, K. B. Little, 832 Temple Bar Bldg., Cin- 


Connecticut: Organized, 1940. Headquarters, New Haven, Conn. 
President, E. C. Marsden, 44 Hicks St., Hartford. Secretary, T. L. 
Arnold, 26 Francis Ave., Hartford. 


Py A yy 1939. Headquarters, New Orleans, La. Meets, 
lay. President, J. S. a 317 Baronne St., New Or- 
amy *. Secretary, R. B. Guest, 827 Dryades St., New Orleans 13. 


Golden Gate: Organized, 1937. Headquarters, San Francisco, Calif. 
Meets, First Thursday. President H. V. Hickman, 1129 Folsom St., 
= ee 1. Secretary, R. C. Cushing, 1136 Howard St., San 

rancisco 3. 


Illinois: Cogenient. 1906. Headquarters, Gicehe. Ill. Meets, Second 
Monday. =_—_ t, C. M. Burnam, Jr., 6 N. Mi n Ave., ee 2. 
Secretary, G. W. Bornquist, 629 W. Washington Bivd., Chicago 6 ‘ 


Indiana: Organized, 1943. Headquarters, Indianapolis, Ind. Meets, 
Fourth Friday. President, P. R. Jordan, 311 E. South St., Indianapolis 4. 
Secretary, C. F. A. Locke, 1007 N. Meridian St., Indianapolis 4. 


Iowa: Organized, 1940. Headquarters, Des Moines, Ia. Meets, Sec- 
ond Tuesday. President, D. C. Murphy, 840 Fifth Ave., Des Moines 14. 
Secretary, R. S. Stover, Kresge Bldg., Marshalltown. 


7. 

Kansas City: Organized, 1917. Headquarters, Kansas City, Mo. 
Meets, First’ Monday. President, P. C. Leffel, 3323 Main St., Ss 
City 2. Secretary, Henry Nottberg, Jr., 914 Campbell, Kansas City. 

— 


Manitoba: Organized, 1935. Headquarters, Winnipeg, Man., Canada. 
Meets, Third Thursday. President, J. R. Stephenson, 278 Main St., 
Winnipeg. Secretary, D. F. Michie, 278 Main St., Winnipeg. 


Massachusetts: Organized, 1912. Headquarters, Boston, Mass. 
Meets, Third Tuesday. President, R. T. Kern, 51 Claflin St., Leominster. 
Secretary, D. W. Blair, 59 Frost St., Cambridge. 


Memphis: Organized, 1944. Headquarters, Memphis, Tenn. Meets, 
First Monday. President, E. E. Scott, 918 Dermon Bldg., Memphis 3. 
Secretary, A. T. Bevil, 1521 Waverly Ave., Memphis 6. 


Michigan: Organized, 1916. Headquarters, Detroit, Mich. Meets. 
First Monday after 10th of month. President, E. F. Hyde, 708 Oakland 
Ave., Birmingham. Secretary, J. H. Spurgeon, 5050 Joy Rd., Detroit 4. 


Minnesota: Organized, 1918. Headquarters, Minneapolis, Minn. 
Meets, First Monday. President, L. C. Gross, 5324 lawn Ave., 
Minneapolis 10. Secretary, L. J. Krause, 2753 4th Avenue S., Min- 


neapolis 8. 
Montreal: Organized, 1936. Headquarters, Montreal, See Canada. 
Meets, Third Monday. President, Leo Garneau, 25 Salis! Rd., 


Pointe Claire, Que. Secretary, R. R. Noyes, 630 | S. We 
Montreal. 


Nebraska: “s zed, 1940. Headquarters, Omaha, Neb. Meets, 
dent, Verne Simmonds, -_ Vane St., Omaha. 
Secretary, G. : Colburn, 106 N. 15th St., Omaha 2 


New York: Organized, 1911. Headquarters, New York, N. Y. 
Meets, Third pee. President, A. A. rman, 444 West 56th St., 
+ ad wi 4 on Secretary, Carl H. Flink, Room 3000, 51 Madison Ave., 

ew Yo ‘ 


North Carolina: Organized, 1939. Headquarters, Durham, 
Meets, Quarterly. + ye E. S. deWitt, i211 Commercial Bank Big. 
Charlotte. Secretary, R. M. Warren, Jr., 1001 N. Church St., Charlotte 1 


North Texas: Coates, 1938. jeeatquarten, Dallas, Tex. Meets, 
Third Monday. President, B. S. Foss, Jr., 711 Construction — 
Dallas 1. Secretary, Herman Blum, Jr., 2812 Fairmount St., Dallas 4 


Northern Ohio: Organized, 1916. Headquarters, Cleveland, Ohio. 
Meets, Second Monday. a ae John James, 3170 W. 106th St., 
Cleveland 11. Secretary, W. M. Rowe, 1302 Swetland Bldg. Cleve- 
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OFFICERS OF LOCAL CHAPTERS 


Oklahoma: organized, 1935. at uarters, Oklahoma ©. ¢,.. 
Meets, Second Monday. Presiden W. W. Frankfurt. 519 Ap. 70%" 
ao City. Secretary, J. H. , Nh, Jr., 1303 N. Klein, © «lahon,, 


Ontario: Organized. 1922. weak Toronto, Ont wnad 
Meets, ng Lg 4 President, E. G. = ye. 73 Simcoe St., T con: > 
Secretary, H. R. Roth, 57 Bloor St., oronto, Ont. 


Oregon: Organized, 1939. Headquarters, Portland, Ore Yoo. 
Thursday after First Tuesday. President, E. R. Lokey, 12) \ y 
Glisan St., Portland 9. Secretary, A. N. Hoss, 621 S. W. Alder tland 


Pacific Northwest: Organized, 1928. Headquarters, Seat!) w.. 
Meets, Second Swesday. President, L. L. Bysom, 1214 Eighth « 
Bremerton. Secretary, D. O. Mead, 816 Arctic *Blds., Seattle . 


hag teeny eS. oy 1916 pr mtunsten, Philadelphia, p, 
Mee President, J. O. Kirkbride, Fourth & Locy: 
=~ ‘Philadelphia 6. Secretary, M. E ‘Barnard, 12 S. 12th S Phils. 

elphia 


Pittsburgh: Organized, 1919. Headquarters, Pittsburgh, Pa Mee. 
Second Monday. President, H. E. Park, 201 E. Carson St., Pit isburg: 
19. Secretary, E. H. Riesmeyer, Jr., 231-33 Water St., Pittsburgh » 


Rocky Mountain: O zed, 1944. Headquarters, Denver, ¢, 
Meets, First W , dent, Fred Janssen, 1123 W. Third Ay: 
Denver 9. Secretary, F. C. Allen, 4467 King St., Denver 11 


St. Louis: Organized, —_ Headquarters, St. Louis, Mo. Meets 
First Tuesday. he B. Evans, 571 Stratford Ave., Universit 
City. Secretary, C og 1635 Syndicate Trust Bldg., St. Louis | 


Shreveport: Organized 1948. Headquarters, Shreveport, La Presi. 
dent, W. E. FitzGerald. 939 Louisiana Ave., Shreveport. Secretar 
O. J. Dykes, Jr., 1012 Market St., Shreveport. 


South Texas: Organized, 1938. Headquarters, Houston, Tex 
Meets, Third Friday. ent, D. M. Mills, Gray and Crawford 
Houston 3. Sesvetany, L. L. Ladewig, Box 1188, Houston 1. 


Southern “<-_ oday. Pr 1930. ey uarters, Los Angeles 
Calif. Meets, rd Wedn President, Lowe, 6381 Holl) 
wood Blivd., hey Angeles 28. g ay Sehe 'L. Blake, 1700 S Bed. 
ford St., Los Angeles 35. 


Southwest Texas: Organized, 1946. Headquarters, San Anton 
Tex. President, F. C. Benham, Jr., 702 S. Flores St., San Antoni 
Secretary, L. S. Pawkett, 810 Insurance Bldg., San Antonio 5 


Utah: Organized, 1944. Headquarters, Salt Lake City, Utah. Meet 
First Wednesday. President, E. V. Gritton, 2470 S. 15th, Salt i 
City 5. Secretary, C. E. Ferguson, 838 Garfield Ave., Salt Lake Cit 


Virginia: Organized, 1946. Headquarters, Norfolk, Va. Actin 
President, J. E. White, 7607 Gloucester Ave., Norfolk 5. Secretar 
D. E. Phillips, P. O. Box 674, Newport News. 


Washington, D. C.: Organized, 1935. Headquarters, Washington 
D. C. Meets, Second Wednesday. Washington, D. C. President. A $ 
Gates, Jr., 621 N. Jackson St., Arlington, Va. -~ 7 ted J. G. Muirhei 
2013 New Hampshire Ave., N. W., Washington 


Western Michigan: Copninns. 1931. Headquarters, Grand Rapids 
Mich. Meets, Second M . President, H. W. Wolters, 820 Staple: 
Ave., N.W., Kalamazoo 54. etary, C. V. Saunders, P. O. Box #! 
Kalamazoo 99. 


Western New York: Quai, 1919. paeemariess, | Buffalo, N.Y 


Meets, Second ee. t, G. E. Ade 39 W. Balcom St 
Buffalo 9. Secretary, J. H. ‘gine 88 E. Girard E Bivd.. Kenmore 


Wisconsin: Organized, 1922. Headquarters, Milwaukee, Wis. Mee’ 
Third Monday. ine W. A. Cuseneel, 514 E. Ogden Ave., M'- 
waukee 2. Secretary, . Brinen, 2226 Kinzie Ave., Racine 


Student Branches 


North pageten State College: Organized 1948. Headquarter 
Raleigh, C. President, H. W. Powell, Jr., 144 Trailwood, Raleigh 
Secretary, No. E. Jones, Box 3221, North Carolina State College, Raleigh 


Purdue Uabvesey Organized 1948, Headquarters, W. La‘ayet' 
Ind. President, R. G. James, 411 E. 37th St., Indianapolis. Secretar 
H. H. Clark, Jr., 519 State St., W. Lafayette. 


Texas A. & M. College: Organized, 1946. Headquarters, Colles 
Station, Tex. Meets, Third Thursday. President, S. Ammons, = 
13th Ave., No., Texas City. Secretary, C. P. Howard, Box 1706 


College Station. 
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EQUIPMENT DEVELOPMENTS 


our convenience in obtaining more information about 
i this equipment, see coupon on this page. Add the 
new products and companies listed here to your Directory 
Section which you received in your January 1948 Heating, 
Piping & Air Conditioning and thus keep your records of 
es of supply up to date throughout the year. Single 


Fo 


any * 


sou , ; ; 
isterisk indicates equipment not listed in Directory Section; 
ast . . . ° 

jout asterisk equipment and manufacturer not listed. 
ac OLE ? 


Circular Design Used in 
Comfort Cooler 


No. 3769—The new model 
100 CC comfort cooler, de- 
veloped by Merchant & 
Evans Co., 2035 Washington 
Ave.. Philadelphia 46, Pa., 
can be mounted singly or in 
multiples on a ceiling, and 
is designed to circulate 
cooled, dehumidified air in 
a 360 deg radius along the 
ceiling and down to the 
floor. Refrigerant and condensate lines are connected 
near the top of the unit and a built-in pump is said to 
assure positive discharge of the condensate. 

The unit is designed to handle 900 cfm and is rated at 
1.10 tons, for 50 deg refrigerant temperature; and 2.04 
tons for 35 deg refrigerant temperature. It is powered 
by a 1/15 hp motor, is 28 in. in diameter, and is 155, 


in. high. 





Develops New Equipment for 
Inert Gas-Shielded Arc Welding 


No. 3770—Air Reduction Sales Co., 60 E. 42nd St., New 
York 17, N. Y., has developed a new water cooled “Heli- 
weld” manual electrode holder, a machine type electrode 
holder, and an automatic unit. 

The manual holder, designed for continuous produc- 
tion work with the inert gas-shielded arc welding meth- 
od, features water cooling, an all-plastic exterior, a gas 
cap made of nonconducting material, and a flexible 
cable encased in a translucent plastic cover. According 
to the company, cooling of the holder is highly efficient 
and extends almost to the point at which the electrode 
is gripped. It handles tungsten or carbon electrodes up 
to 3/16 in. diameter. 

The new machine holder, which is also designed for 
welding light metals such as stainless steel, aluminum, 
and magnesium, is mounted on a radiagraph or other 
suitable travel mechanism for moving along the joint or 
for fixed position use with the work moving beneath 
the arc. 

The automatic unit, designed for continuous operaticn, 
consists of a holder, holder carriage, and a control box. 
It is fully automatic and electronically controlled. The 
outstanding feature, says the manufacturer, is that it 
automatically maintains constant arc length. 

These units have a welding current capacity of 300 
amp. Both the manual and machine holder may be used 
with a-e or d-c welding current while the automatic 
unit, because of its electronic circuits, operates on d-c 
only 
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Tube Bender Designed 
for Radiant Heating 

No. 3771—A lightweight | 
portable copper tube bender |; 
is now being produced by 
Tal Bender, Inc., 417 N. Wa- 
ter St., Milwaukee 2, Wis. 

Designed for radiant 
heating installations, the 
manufacturer states that it 
will bend both hard and 
soft copper tubing (types K 
and L) to a 180 deg return 
bend. Available in various 
radii for %, to 1 in. sizes, 
the unit enables the opera- 
tor to work with a continu- 
ous coil almost flush to the wall and to drop the finished 
bend out of the machine at the desired location. On 
the job changeover of formers and rollers from one size 
to another is said to be a simple matter 





Develops Electric Steam Generator 
for Commercial, Industrial Applications 


No. 3772* *—Custom Engi- 
neering Co., 3138 W. Slauson 
Ave., Los Angeles 43, Calif.., 
has developed a line of elec- 
tric steam generators in 
sizes from '% to 25 hp. Ac- 
cording to the company, the 
electrical features comply 
with the National Electric 
Code and the boiler is de- 
signed in accordance with 
the Power Boiler Code of 
the American Society of 
Mechanica! Engineers. It is further stated that the only 
heat loss from the generator is by radiation, the shell 
being thoroughly insulated, so that “the thermal effi- 
ciency of the unit is 98 percent.” 





— 


Heating, Piping & Air Conditioning [6-48] 
6 N. Michigan Ave., Chicage 2, Hl. 


Please ask the manufacturers to send me more information 
about the equipment mentioned under the following reference 
nambers in Equipment Developments and Recent Trade Literature 


(Circle each number in which you are interested) 

” 3769 3770 3771 3772 3773 ST74 B7T7S S776 SBTTT 3778 
377% 3780 S781 2782 S783 3784 3785 S786 BTBT STaE 
3789 3790 S791 S792 STOR 

6855 6856 6857 GBSB GBS9 6860 GBG1 GB62 6863 6864 

6865 6866 6867 6868 6869 GBTO G6GBT1 GAT2 G6BT3 6874 

6875 G87T6 GBTT GBTR GATS 6880 6GBBl GBB2 6883 6aARns 

6885 
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Ward Leonard a-c Magnetic Starter Is 
Small in Size, Big in Performance 
For fast, positive, dependable across-the- 
line starting of non-reversing motors, in- 
stall Ward Leonard 4110 a-c Magnetic 

Starters. 

Unit construction. Open or enclosed 
type. Accessible components. Double- 
break silver-to-silver main contacts. 
Thermal relays give overload protection. 
Local or remote control. 

Ward Leonard Starters are “Result- 
Engineered.” By modifying a basic de- 
sign, Ward Leonard can give you the 
results of a special . . . for the cost of a 
standard. 

Write for Bulletin 4110. Ward Leonard 
Electric Co., 24 South St., Mount Vernon, 
N. Y. Offices in principal cities of U. S. 
and Canada. 


We warb LEONARD 


ELECTRIC COMPANY 
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This fully automatic unit is said to be especial! 
able for use in dairies, bottling plants, garment 
tries, hospitals, laboratories, restaurants, laundri: 


Offers Prefabricated Ducts and 
Fittings for Forced Air Heating 


No. 3773—The new “Lam- 
neck Simplenic’’ system of 
prefabricated ducts and fit- 
tings for forced air heating 
systems is now available 
from Clayton & Lambert 
Mfg. Co., 1701-1715 Dixie 
Highway, Louisville 10, Ky 

Inasmuch as the system includes a complete | 
standardized fittings, it is said to greatly simplify 
ing, both as far as space requirements and inve 
of money are concerned. In addition, the ease of 
assembly, and erection is said to constitute an out 
ing advantage. According to the manufacturer, t) 
tem was developed by the National Warm Air H 
and Air Conditioning Association 





Stainless Steel Mixing 
Plate Used in Gas Burner 

No. 3774* *—Five sizes in 
the new series SP gas burn- 
ers offered by B. P. Lientz 
Co., P. O. Box 2275, Kansas 
City, Mo., are designed to 
provide a range from 150,- 
000 to 2,000,000 Btu per hr 
for steam and hot water 
boilers, warm air furnaces, 
and special heat applica- 
tions. The new units, de- 
signed for conversion and 
commercial installations, 
are identical in basic de- 
sign to the company’s large 
industrial burners. The use of stainless steel 
mixing plate is said to eliminate warping and cracking 
of the plate. Multiple orifice burner tips, also of s 
less steel, are designed to permit a more intimate con! 
of gas and air. 

Designed for natural gas, manufactured gas, or lique- 
fied petroleum, the burners are furnished as a packaged 
unit and include a flame safety system, a built-in pilot 
and the necessary controls for fully automatic opera! 





Protective Coating Air Dries Without Baking 
No. 3775—Two new types of anti-corrosive-“Zinc 


| coatings, developed to air dry without baking, have bee! 
| announced by Industrial Metal Protectives, Inc., Daytor 


2, Ohio. 

Accelerated laboratory tests are said to indicate 
the coatings will give 20 year protection against 
rosion and that they are sufficiently flexible so 
sheets, pipes, and forms can be bent double wit 
breaking the protective coating. Final coatin: 


| enamel, paint, or wrinkle finishes may be applied 


the product after 5 min. of air drying, and both coatings 
may be baked at the same time. It is adaptable ti 
duction line application by dipping, spraying, brushing 


_ or roller coating, with conventional finishing equip 
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In these leading business magazines 


ON 
OF THE BEST 
“PROSPECTS” FOR 


IR CONDITIONING 
in America-are 
Reading why 
GEMCO’S THE BUY 


f you’re selling Gemco 





















felt the effect of na- 
dvertising directed to 
x who sign the orders. 
ct story of the 


message, in the 
wn at right. A 
territories are 





few desirable 
still open. 







Remembeygy, too—Gemco 







wig Exposition in Cleve- 
and the Heating and 
éntilating Exposition in New 
York. Dealers are now making 
pilot installations, so as to be 
ready for the volume market 
in 1949. 


Wire or write for complete 
information on the Gemco 
franchise now. 
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MODELS 
AX-1 
AX-2 
AX-3 











MODEL 
Ju 





IL BURNERS e & 





ILA 


The AX Models cover 
90% of all conversion 
needs in residences and 
many commercial and in- 
dustrial jobs. Low-cost 
interchangeable draft tube 
assemblies. and air cones 
enable quick modification 
covering 3 nozzle capacity 
ranges: AX-1, .75 to 1.35 
gph; AX-2, 1.35 to 2 gph; and AX-3, 2 
to 5 gph. Various lengths of draft tubes 
available. You can meet a wide range of 
customer's requirements with a mini- 
mum stock. 


The Model BX Burner is a larger 
size than the AX, covering a noz- 
zle capacity range from 4 to 9 





The Model JU Jumbo 
Burner is a heav 7 
model for larger buil - 
ings. Ic has a %-hp 
motor, and duplex 
nozzles and ignition. 
Nozzle capacity range 
is from 5 to 19 


All Aldrich Burners are shipped complete with 
automatic controls, as specified, for warm air, 
steam, or hot water heating plants. Aldrich Pro- 
ducts have gained wide and | nome Pa acceptance, 
largely due to high quality construction that 
insures peak performance through a long and 
useful life. 


BOILER-BURNER UNITS 


Made in 6 sizes for hot water heating, steam heat- 
ing, or hot water supply. Capacities 85,000 to 


808,500 BTU per hour. Extremely well-made 


throughout. 


Write Today for Complete Data and Price Lista | 


I COMPANY 


ILER-BURNERS FOR HEATING AND DOMESTIC WATER SUPPLY 
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105 EAST WILLIAMS ST., WYOMING, ILL. 











New Type Heat Exchanger 


Used in Gas Unit Heater 

No. 3776—The new No. 
120 “Humphrey” gas fired 
unit heater, rated at 120,000 
Btu per hr input, has re- 
cently been announced by 
General Gas Light Co., Kal- 
amazoo, Mich. 

The chief feature of the 
heater, is the combustion 
chamber and heat exchang- 


ing unit which is designed to provide large surfac 
without the use of baffles and to offer little resi 
to air flow through the heater. Other features i 
the use of a steel burner with “dual flame” stainles 


burner tips. 


Remote Torque Unit Controls 
Industrial Machines, Processes 


No. 3777—Eclipse-Pioneer 
Div., Bendix Aviation Corp., 
Teterboro, N. J., has an- 
nounced a remote torque 
control system, that is 
adaptable to many indus- 
trial applications. 

Already used in aircraft 
automatic pilot and engine 
control systems, boat steer- 
ing apparatus, and humidi- 
ty and liquid level controls, 
the system is designed to 
provide an electrical means 
for either manually or au- 
tomatically transforming a 
very weak motivating force 





iTe@a 





into control of a predetermined operation at a remote 
location with a high degree of accuracy. It is said to be 
suitable for controlling valves, gates, power sources, and 


signals. 


Unit Cooler Line Designed 


for Many Industrial Uses 


No. 3778—A new line of 
floor type industrial unit 
coolers featuring flexibility 
of installation has been an- 
nounced by Acme Indus- 
tries, Inc., Jackson, Mich. 

The series B unit is 
offered for medium temper- 
ature applications where 
automatic defrosting is ob- 
tainable during the off 
period of the compressor. 


Series C units are recommended for use with | 
temperature refrigerants and where defrosting ma: 
accomplished by hot gas, water, or other liquids. O 
models available include the continuous brine : 
type for low temperature applications and prime surface 


units. 


All unit coolers may be used with the direct expa: 
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You’ll PROFUT better 


Sas pnsiad WIM more sales with 


Bie Lamneck Simplenic System 


— 


~— 


-— \ | ’ 
yer 


—— 


- 


A COMPLETE system 


No more hodge-podge and delays in piecing out 
the required materials and fittings to complete a 
job, with a complete precision-matched Simplenic 


bill-of-materials! WRITE 










" " 
STP ee Re Nee BS 


iel AY for 2 
SIMPLIFIED for efficiency TODAY fo 
P ‘iP : . . ” 
a Only four duct fittings are required for serving - 
d every take-off application — and no increasers or y 
reducers are needed! Fewer pieces to handle, fewer - 
; ; descriptive price list 
to assemble, no odd item stock problem 
and name of your 
FAS T to install nearest jobber. 
. . . . vw 
Precision fabrication of all parts gives fast, accurate ec 
fitting — improved type, self-locking joint connec- 2 
tions speed assembly operations — simple for even 
, @ 


new men to install properly. 


r volume sale! 


Our production-line volume and material-saving 

< design and your simplified job-figuring, material 

stocking, and installation ease, let you buy and sell 

the Simplenic System at best competitive prices! PRODUCT 
. 


CLAYTON & LAMBERT MFG. CO. 
1762 DIXIE HIGHWAY - LOUISVILLE 10, KY. 


and LOW COST fo 


sie) 


=: 





FURNACE PIPE 








AND FITTINGS 
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THERMOSTATIC 
HEAT REGULATOR SET 





Now, while your heater customers are totaling last season's 
heating costs, is the time to suggest installing an A-P THER- 
MOSTATIC HEAT REGULATOR Set. You can promise sub- 
stantial savings, plus the added comfort of steadier room 
temperatures, with this set on any vaporizing burner oil 
heater using A-P Safety Oil Controls. This includes new 


heaters as well as those made since 1939 — using A-P 
Controls No. 240-Y, U, or D series. 
Here's a rich accessory sales opportunity — with a pros- 


pect list you've been building up for EIGHT YEARS... 
Heater owners waiting and watching for AUTOMATIC 
Temperature Control to truly modernize their vaporizing 
burning oil heaters. 


SIMPLE TO INSTALL 
ON NEW OR OLD 
HEATERS 








Just mount Electric Conversion Top on 


nect to modern Wall Thermostat and 
Transformer. “Sales Package"’ con- 


tains all accessories. 


WRITE for complete Selling Material on A-P Oil Control Accessories 
— including A-P Thermostatic Heat Regulator Sets, Oilifter 
Automatic Fuel Handler, and Fuel Oil Trap-it 


AUTOMATIC PRODUCS COMPANY 


2460 North Thirty-Second Street, Milwavkee 10, Wisconsin 


present A-P Manual Control. Then con- 


| service applications 








040 C| 


DEPENDABLE 


O1L CONTROLS 
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of “Freon-12” or with flooded ammonia operati 
cept for the prime surface units which are spec 
designed for use with ammonia. 


Small Volume Reducing 
Valve is Self-Contained 


No. 3779 — The 
type 67 reducing 
valve for air or gas 


is now available from 
Fisher Governor Co., 
Marshalltown, Iowa. 
It is designed to pro- 
vide superior close 
pressure mainte- 
nance under exact- 
ing conditions on 
applications such as 
instrument air sup- 
ply service and panel 
pneumatic loading 
for remote hand 
control. Available in 
the \%4 in. size only, 
its capacity is 6 cfm 
at 100 psi inlet, 5 psi 
reduced pressure. It 
is designed for initial pressures up to 250 psi at | 
and reduced pressure ranges are from 3 to 20, 15 to 4 
and 25 to 75 psi. 











Diffusion Type Unit Heater 
Features Curved Face 


No. 3780—The diffusing 
type unit heater offered by 
Merchant & Evans Co., 2035 
Washington Ave., Philadel- 
phia 46, Pa., is said to pro- 
vide wide angle diffusion by 
the use of a 60 deg rounded 
front face. 

Designed for use with low 


pressure steam or hot wa- 

ter, the heater is available in three models; 6 WH, 12 
WH, and 34 WH, having capacities of 35,280, 75,000, and 
181,000 Btu per hr respectively. Heat transfer is accom- 
plished by the use of copper finned tubing. 





Sealed Radial Compressor 
Used in Room Conditioner 


No. 3781—A new air cooled 3 
room air conditioner is now | 
in production at Airtemp @& 
Div. of Chrysler Corp., 1119 § 
Leo St., Dayton 1, Ohio. # 
This new *4 hp unit is said 
to be ideal for offices and to 
be suitable for either win- § 
dow installation or for loca- 
tion inside a room. The unit features the comp: 
sealed radial compressor on special mountings des! 








| for quiet operation. 
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When you plan the grilles and registers for your next 
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— = Standardization of TRI-FLEX and AEROVANE 
Che a a a sizes, resulting in mass production methods, means 
eg nag te ylang Pt T = ex real savings ... an important consideration in the 
Ae face of rising construction costs 
Tovane . 

















And there are other ad\ antages. On-the-shelf stock 
assures quick delivery standardization eliminates 
guesswork in selecting correct sizes 


For detailed des ription, engineering data and com- 


Available os Grille, 


= tio eee plete information that will aid specifying and install- 





ing, write for a copy of Bulletin 47TF 
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Buy from a Herman 
Nelson Distributor like 
LeValley McLeod, Inc. 
of Elmira, New York. 





Norman J. Learned, President 
LeValley McLeod, Inc. 


T HE Herman Nelson Corporation and carefully 
selected distributors like the LeValley McLeod, 
Inc., of Elmira, New York, do more than provide 
you with quality heating and ventilating products. 
Their friendly, close working partnership means 
that you get prompt delivery of quality Herman 
Nelson products and carefully planned merchan- 
dising cooperation which has increased profits for 
dealers and contractors all over America. 


Effective advertising, literature and sales promo- 
tion campaigns create an acceptance for Herman 
Nelson products that leads to increased sales and 
profits. Furthermore, you are assured of imme- 
diate service from the sales and engineering de- 
partments of your nearest Herman Nelson dis- 
tributor. Here's another advantage. Your Herman 
Nelson distributor will supply you with both equip- 
ment and installation materials promptly from 
stock. 

Contact a Herman Nelson distributor and profit 
from his complete cooperation. You'll find his 
services increase your profits through more sales 
of heating and ventilating equipment. 





Herman Nelson Herman Nelson 
Direct Drive Belt Drive 
Propeller Fans Propeller Fans 





Part of Herman Nelson's 
QUALITY LINE 

of Heating and 
Ventilating Equipment 


Herman Nelson 
Model CA 
Fans 


THE HERMAN NELSON CORPORATION 


Since 1906 Menvtecturers of Quality Heating ond Ventilating Products 
MOLINE, ILLINOIS 
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| to produce the same 
' amount of cooling as the 
_new 2 hp air conditioning 





| Clock Thermostat Plugs 
Into Nearest 110 Volt Outlet 


No. 3782 — A “plug-in” 
| clock thermostat that can 
be installed in less than 5 
min has been announced 
by Minneapolis-Honeywell 
| Regulator Co., 2604 Fourth 

Ave., S., Minneapolis 8, 

Minn. 

Containing an_ electric 
clock for automatically low- 
ering room temperature at 
night and raising it again in the morning, the t! 
stat is a modification of the company’s “Chronot! 
but uses a 110 volt clock motor. The unit is equipped 
with a universal wall plate designed to accom: 
electrical connections with existing thermostat 
An electrical cord is furnished for plugging in 
nearest electrical outlet. 

According to the company, the universal desi 
wall plate makes the installation of the new thern 
applicable to almost all types of existing then 
mountings. 





| Check Valve Prevents Refrigerant 
_ Backflow in Two-Temperature Systems 


No. 3783—A new refrigerant check 
valve, model 234, is offered by Auto- 
matic Products Co., Milwaukee 10, Wis.., 
for installation in the suction line of 
the low temperature evaporator of a 
two temperature system. It is designed 
to prevent backflow of the refrigerant 
from the high to low temperature 
evaporator during the off cycle period. 

Pressure drop through the check 
valve is said to be negligible. Positive 
seal-off at all pressures, says the com- 
pany, is accomplished by combining a 

| metal valve disc with a carefully finished brass sea! 
_ Because the disc and seat resist corrosion, the unit « 





' be used with all refrigerants. 


introduces New Air 
Conditioning Compressor 


No. 3784—Shown here is 
the amount of ice which 
would be needed everyday 





compressor introduced by 
the Sturtevant Div., West- 
inghouse Electric Corp., 
Hyde Park, Boston, Mass. 

The 300 lb compressor 
unit and the 2 tons of ice 
are being inspected by some 
of the distributors who at- 
tended the company’s first postwar air conditioni: 
conference. 
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Nonrising Stem Construction 
Used in Brass Gate Valves 

No. 3785—Crane Co., 836 S. Michigan 
Ave., Chicago, is now marketing a new 
line of 100 lb brass gate valves which 
are furnished in two types, the No. 
410 screwed end valve (in sizes %4 to 
2 in.) and the No. 1320 solder joint 
valve in sizes from %g to 2 in. These 
are nonrising stem valves and are in- 
tended to replace the company’s No. 
449% and 1319 valves which are dis- 
continued. 

The body design of the new valves 
is said to be an innovation, incorpo- 
rating features rarely found in low 
pressure valves. The upper portion of 
the body is cylindrical in shape, similar to the design 
that has been used in steel valves for the highest pres- 
sures. The cylindrical shape of the body is also used to 
reinforce the seats against the wedging action of the 
disc. This, says the company, safeguards against dis- 
tortion of the body when the valve is being seated. 


- 





The ends of the solder joint design are made to fit 
closely over hard copper tubing so that solder will flow 
into the joint by capillary action, the solder being fed 
into the joint from the outer end of the socket. 

The screwed valves are intended for all types of use, 
such as water lines, steam and hot water heating lines, 
gas lines, and fuel oil lines. The solder joint valves are 
suitable for the same services, except that they are not 
recommended for gas or fuel oil because of the fire 
hazard in working with solder. Specific working recom- 
mendations allow the valves to be used for saturated 
steam at working pressures up to 100 psi and for water 
pressures up to 125 psi at 200 F. 


Plastic Bowl Used in 
Air Line Filters, Lubricators 
No. 3786**—A new, sim- 
plified line of transparent, 
plastic bowl filter-lubrica- 
tors and single air line 
filters designed to increase 
the life and efficiency of air 
operated equipment of all 
types has been developed 
by CCA Products, Inc., P. O. Box 671, Glendale 5, Calif. 
The new plastic bowl elements feature enlarged areas 
of both filter bowls and all wool felt filter gloves to in- 
crease operating capacity and reduce maintenance 
service as well. A single hold down screw in each case 
‘is used to simplify and speed up disassembly when it 
becomes necessary to service the equipment or change 
filter gloves. “O” rings are used to provide sealing of the 
component filter parts. The “Filter-Lube” unit is an 
air line filter and automatic lubricating injector com- 
bination, completely air actuated. A precision regulating 
or metering device is said to permit the correct amount 
of oil to mix with clean, dry, operating air. 
Nonbreakable plastic bowls, light weight, compact in- 
stallation, and protection against sludge, dust, sand, oil, 
rust, scale, and free moisture are claimed for the units. 
Four sizes are available: 14, 34, % and % in. IPS. 
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@ Valve and float mech- 
anism mounted on cover 
for quick, easy cleaning. 
Stainless steel valve and 
seat reversible for double 
life. Inlet and outlet con- 
nections arranged for 
convenient piping. Com- 
plete line for wide range 
of capacities. For all 
steam pressures to 125 
psi. Available in float only 
type or float and thermo- 
Static type. 
Write for Folder 247 


\MERICAN PISTRICT STEAM CO 


NORTH 


TONAWANDA, WN. Y. 
SINCE 1877 
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jor © SPRAYING 
e WASHING 
e RINSING 
° COOLING 
e AIR CONDITIONING 








SPRAY 
NOZZLES 


FAN-TYPE FOR FLAT SLICING SPRAY 


YARNALL-WARING COMPANY 
107 Mermaid Avenve 
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Get the most out of your Spraying Equipment with 
minimum power . .. with efficient spraying. 


Use Yarway Nozzles. No internal vanes or other re- 
strictions to clog or hinder flow. Two types—Yarway 
Involute-type producing a fine hollow spray with 
minimum energy loss, and Yarway Fan-type producing 
a flat fan-shaped spray with time-saving slicing action 
for cleaning. 

Wide range of standard sizés and capacities. Cast or 
machined from solid bar stock. 


Thousands in use. Write for new Bulletin N-616. 





Philadelphia 18, Pa. 


Pipe Cutting Machine 
Utilizes Oxyacetylene Torch 


No. 3787* *—The Stratford Pipe Scalloper Mach 
49 Oakland Pl., Stratford, Conn., has developed 
chine for cutting pipe. According to the manuf 
it will cut, contour, and chamfer in one operati 
steel pipe from 1 to 12 in. in diameter and from | 
any desired length. Cutting is accomplished by m 
a standard oxyacetylene torch. The rotational s; 

















the pipe is related to the torch so as to produce a 
to-weld” surface. For contour cuts, the torch b: 
pantograph follows a standard circular templat 


square cuts the pantograph is locked at any desi 


position and chamfer control is automatic for a! 
Powered by a '4 hp single speed reversible moto: 
machine is designed to cut 1.15 fpm of pipe, to ré 
only negligible set up time, and to eliminate tou 
time. 


Develops New Thermostat and 
Warm Air Heating Controls 


No. 3788—The Perfex Corp., 500 W. 
Oklahoma Ave., Milwaukee 7, Wis., 
has developed a new “Magic Dial” 
thermostat, series 165, designed to 
operate with the company’s full line 
of primary controls on oil, gas, sto- 
ker or hand-fired coal heating in- 
stallations. According to the com- 
pany, both temperature and cycling 
adjustments are made on twin dials 
surmounting the die-cast thermo- 
stat case. A wide range of cycling adjustments f 
short “on heat” period to a long “on heat” peri 
be made on the upper dial. 

Also recently developed are the company’s new 
air limit control, series 404; 
a new fan control, series 
454; and a new combination 
fan and limit control, series 
474. Each of these new con- 
trols is said to feature a 
simplified design and com- 
pletely enclosed twin con- 
tact switches. 
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thetic Resin Hose 
page Solvents, Gases 

No. 3789—R esistoflex - 
Corp., Belleville 9, N. J., has 
announced that its hose, 

made with a tube stock of } 
compar, is now available in 
larger sizes for conducting 
solvents and gases. A va- 
riety of constructions are 
offered up to 1% in. inside 
diameter for low pressure 


and medium pressure ap- 
plications. Most of these constructions are produced 


with or without a static discharge wire. 

The tube stock is said to be suitable for handling 
organic solvents of all kinds, including aromatic hydro- 
carbons such as benzol, toluol, and zylol; chlorinated 
solvents, including carbon tetrachloride, perchlorethy- 
iene, and trichlorethylene; the new insecticides, DDT 
and hexaethyltetraphosphate; and chemicals of the 
ester group, such as butyl acetate and propionate. In 
addition to being unaffected by fuels, oils, petroleum 
spirits, naphtha, ether, and carbon disulphite, the com- 
pany states that some compar stocks are completely im- 
permeable to many widely used gases such as “Freon 12,” 
Freon 22,” and methyl chloride. 

Compar is not the name of one material, but refers 
rather to a group of synthetic resins or elastomers, each 
of which can be compounded or modified to meet spe- 
cific requirements. 





Power Drive Operates Hand 
Pipe Cutters, Threaders, Reamers 


No. 3790—The Ridge Tool Co., Elyria, Ohio, has an-| 


nounced the development of a new power drive for 
operating hand pipe cutters, threaders, and reamers. 


» Named the “Rigid Porta-Power Drive,” it weighs 100 Ib | 


and, according to the manufacturer, is the lightest ma- 
chine of its kind. 

It has a three jaw, lathe type scroll chuck in front and 
a self centering workholder in the rear which turns 
with the pipe. Additional features include a special 
chuck wrench ejector, a bumpproof start and stop 
switch, and permanent sealed-in lubrication. 

The power drive plugs into any 110 a-c light socket 
and its capacity is from % to 2 in. pipe and up to 8 in. 
pipe when used with the company’s universal drive 
shaft 


Ventilation Grille 


Restricts Vision 
No. 3791—The “Louvaire” 
grille, designed primarily 


for installation in doors or 
partitions, is produced by 
the Stewart Mfg. Co., 610 
Bloomfield Ave., Bloomfield, 
N. J. 

The horizontal, herringbone shaped bars of the grille 
are designed to permit passage of air for ventilation and 
at the same time to restrict vision. Grilles are made in 
all standard and extra large sizes and can be had in 
special color or plated finishes. 
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MORE HEAT- FASTER 
WITH LESS FUEL! 


Floor type heater with 
Strong 70 Series trap 
draining inlet line, and 
Strong 80 Series trap 
with thermal air valve 
draining heater. Note 
strainers ahead of traps. 


OVERHEAD HEATER 
(circle) drained by 
Strong 170-T trap, with 


built-in thermal vent. 
UNIT HEATER 





Accumulated condensate and 
trapped air can make unit heat- 
ers slow in starting. Uncertain 
drainage will seriously reduce 
heat output. 


LEAKY TRAPS WASTE FUEL 
While a// Strong Inverted Bucket 
Traps will handle large amounts 
of air, the hookups shown here . 
provide thermal air vents 
for practically instantaneous 
heating. Use of Strong traps, 
guaranteed for a year against 
leakage, insures positive drain- 
age without waste of steam. 

Completeness of the Strong line enables us to 
recommend exactly the right type and size of trap 
you need—open or inverted bucket, closed float, 
float-and-thermostatic (blast), etc.—-semisteel, cast, 
forged and welded construction. Send your drainage 
problems to us for the right solution. 


STRONG, CARLISLE & HAMMOND COMPANY 
R 1392 West 3rd Street Bical 
®& == Cleveland 13, Ohie fee mer 





Strong 170-T trap with 
integral thermal air vent 
and new HI-CAP * Orifice. 
Available in sizes from 
“’*te 1%". 


*Reg. Trade Mark 
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Reducing Valve No. 80 Series Trap Strainer 
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rut PEATTIERSEON -KE. 
107 WARREN STREET, EAST STROUDSBURG, PA 


PHILADELPHIA 3-—1700 Walnut St. 
BOSTON 16-—96-A Huntington Ave. 


NEW YORK 17—10! Pork Ave 
CHICAGO 4—Roilwoy Exch. Bidg 


Representotives in Principo! Cities 








Coolant Pumps Developed for 
Machine Tool, General Use 


No. 3792—Two new seal-less type coolant p 
vertical submerged and a side wali mounted wu: 
been added to the Norwood line of Allis-Chalm: 
Lo., Milwaukee 1, Wis. 

In general, these two new pumps, designed | 
eral circulation duty and machine tool applicati 
of the low head, single stage types close couple 
motor. The double suction, open impeller, su 
type pump is constructed for vertical operati 
flooded suction at all times. Known as the KF 
is designed for use on machines requiring a largs 
tank. Said to be especially suitable for handlin; 
containing considerable amounts of solids, chips 
pended abrasive particles, this pump has no stuffi 

The side wall mounted pump is designed for | 
solids and gritty abrasive particles. It is commo: 
on grinding and honing machines. This unit, t 
KW, is available with two different length a 
depending upon the depth of the coolant reser\ 

Both pumps are available in 4% to 1 hp size 
114 in., 10 to 70 ft heads, 1725 to 3450 rpm 


Shutoff Valve Designed for 
Quick Opening Operation 


No. 3793* *—Quick open- 
ing operation, leakproof 
characteristics, and heavy 
duty, all-steel construction 
are features of a new shut- 
off valve now being offered 
by Saval Co., 1915 E. 5lst 
St., Los Angeles 11, Calif. 
Designed for butane and 
other similar service, the 
unit is also available for 
water or corrosive service 
with a heavy cast bronze 
body. 

The valve is of 2 in. pipe 
size with a straight through 
opening of 1-11/16 in. diameter. An 18 lb force 





quired at the end of the handle to operate at 200 ps 


A “Shear-Seal” principle is designed to provide a m 
to-metal seal that is self aligning and automatic: 


ela- 


compensate for wear. According to the manufacture! 


it is not critical to dirt because foreign materia 
wiped away instead of lodging between the s 


surfaces. 


ailne 


The valve has only one basic moving part and re 


quires no lubrication or packing adjustment. 


Equipment Shorts 


Wheatland Tube Co., Philadelphia, has reduc¢ 
price on buttweld pipe $2.00 per net ton, according 


a. 


recent announcement by E. P. Maneely, company pres 


dent. 


A new East Chicago, Ind. plant is now producin: 


“Freon” refrigerants and officials of Kinetic Chemic 
Inc., state that it will increase production capacity 


60 percent. Shipments from East Chicago are 
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capacity containers only. Smaller cylinders will continue 
to be shipped from the plant at Carney’s Point, N. J. 
according to the company, raw materials are now in 
adequate supply for one year’s production. The shortage 
of containers, however, is so acute that unless empties 
are returned, production and distribution face drastic 


cuts 


E. I. du Pont de Nemours and Co., Inc., has announced 
a $30,000,000 expansion of research facilities at its ex- 
perimental station in Wilmington, Del. When the ex- 
pansion is completed, the company expects to have 900 
technical employees engaged exclusively in research 
work at the station. The entire job, including work on 


© new and existing buildings as well as outside work, is 


to be completed in approximately two and one-half 


years 


More than 60 sales representatives recently attended a 


= three day national sales conference held in Modine Mfg. 
© co’s new administration building, Racine, Wis. The 


conference covered sales engineering, product analysis 
and application, advertising and market research. An- 
other series of meetings was held for about 50 salesmen 
who were given training and background information 
on production, engineering, application, and the sale of 
company products. 


The name of the American Rolling Mill Co. was offi- 
cially changed to Armco Steel Corp. at the recent annual 
meeting of stockholders. Since the organization has 
been a fully integrated steel company for many years, 
it is believed the new name will more fully reflect the 
exact nature and extent of the company’s business. 
There will be no changes in the company’s structure, 
personnel, policies, or activities. 


Wolverine Tube Div. of Calumet & Hecla Consolidated 
Copper Co., Detroit, is constructing a new tube mill in 
Decatur, Ala.. Construction was begun last year and is 
expected to be completed this year. When finished, the 
mill will employ about 350 people and will be used to 
manufacture seamless nonferrous tube and to introduce 


. 


re 


the operation of a new electro-deposition unit for pro- | 


ducing tube. 


According to Reynolds Metals Co., Louisville, Ky., an | 
intensive program to develop new uses for aluminum 


in industrial machinery is resulting in greatly increased 
interest in aluminum in this fleld. 


layton & Lambert Mfg. Co., Louisville, Ky., has devel- 
oped a hydraulic, multiple head drill which is used for 
drilling 148 holes simultaneously in the burners of its 
storage water heaters. According to the company, this 
has increased burner production 727 percent 


Wagner Electric Corp. has purchased a modern brick 
warehouse in St. Louis covering one entire city block. 
The building has four floors, a mezzanine, and a high- 
ceiling basement. 
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Order it for your cooler... existing or proposed. 


The Patterson “Slug Eliminator” is positive in 
its liquid trapping action and by sub-<ooling 
the refrigerant improves the efficiency of the 
system. It is simple and effective and has 
only one moving part — the separating valve. 


In writing for further details, including prices 
and delivery, describe fully the cooler setup 
you wish to protect. We might have some in- 
stallation suggestions. 


— —— 


107 WARREN STREET, EAST STROUDSBURG, PA 


PHILADELPHIA 3—1700 Woinut St 
BOSTON 16—96-A Huntington Ave 


anpallce 


NEW YORK 17—101 Park Ave 
CHICAGO 4—Railwoy Exch. Bidg 


Representatives in Principal Cities 
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\ PIPE WRENCH 
TROUBLE AND EXPENSE 


é a lt 


ER ULZERUDD pine wrench bevsing 


are guaranteed forever against break or warp 


@ That guarantee means you can forget wrench 
housing bothers and repair costs when you buy 
Rimnips. Other rimmrp features make sense too— 
free-spinning adjusting nut; convenient pipe scale 
on hookjaw; instant-action non-slip, non-lock jaws 
and powerful comfort-grip I-beam handle. No won- 
der it’s a favorite with millions of men all over 
the world who know fine tools. Sizes from 6" to 60” 
—try them and buy them at your Supply House. 






RIiGaID 
Strap Wrench won’t mar 
polished pipe or tubing. 
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If this Housing ever 
Breaks or Distorts we 
will replace it Free 


core iehr 
THE RIDGE TOOL CO. 
ELYRIA, © 
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THE RIDGE TOOL COMPANY . ELYRIA, OHIO 











EXECUTIVE CHANGES 


The engineering consulting firm of Bueter 
Inc., 37 S. Wabash Ave., Chicago, has recer 
formed by N. E. Bueter, mechanical engineer, 
Wolff, electrical engineer. Mr. Bueter was form: 
Holabird & Root, Chicago architects, and mors 
was director of sales for the Carrier Corp., s 
He has a broad background of experience on m: 
buildings including offices, apartments, shops 
industrial plants, theaters, etc. 

Mr. Wolff, who started in the electrical co: 
field in the middle twenties, joined H. & R. in 
coming chief electrical engineer for that firm 
Between them they have been in responsible c 
electrical and mechanical design (including 
ventilating, air conditioning, and fire prote 
many projects such as the Northwestern Tech 
Institute, Evanston, Il., the Statler hotel, Wa 
D. C., the U. S. Army facilities at Robbins Fi 
and the Standard Oi] Co. research laborat 
Whiting, Ind. 





Carrier Corp., Syracuse, N. Y., has formed 


W T 


‘ 
ive 


Africa Ltd., a subsidiary company with headquarters 


Johannesburg, Union of South Africa. Ralph S. R 
associated with Carrier for 19 years, has beet 


general manager of the new firm. Ledyard Aver 


wh 


has represented the company in Singapore and Canad 


is chief engineer. 


Bell & Gossett Co.. Morton Grove, Tl... has an 


the appointment of William A. Boone as assistant 
manager. Mr. Boone has been with the compa: 


1940 and has been active in the industrial divis 
headquarters will be at the home office. 


Henry Valve Co.. has avvointed Evan Jones 
engineer. Mr. Jones joined the companv in 1945 
graduate of the Carnegie Institute of Techno! 


The election of a renresentative eronn of t: 
empvlovees of the oreanization as members of t 
has been announced by Albert Kahn Associated 
tects and Fneineers. Tne. G. H. Miehls. presiden! 


that the election effectuated a noliev desioned t 


assumption of increased responsibility in compan) 


ations by key employees. 


J. W. Crossett has ioined the develonment 


search division of International Nickel Co.. Inc 


Crossett will follow railroad develonment work 
ceeds the late F. P. Huston in that canacitv 
member of the American Soctety for Metals 


Praduate of the Universitv of Wisconsin. having rect 


a bachelor’s degree in chemical engineering 


The appointment of L. S. Maehling as distri 
manager for western Pennsylvania, eastern O} 
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northwestern West Virginia has been announced by | 


richmond Radiator Co., New York City, an affiliate of 
Reynolds Metals Co. Mr. Maehling’s headquarters will 


ye in Pittsburgh. 


J. A. Rodgers has been elected president of White- 
Rodgers Electric Co., St. Louis, manufacturer of electric 


controls. He succeeds L. F. Blough who is retiring as 
president to undertake other duties connected with the 
organization. 


Raytheon Mfg. Co., Waltham, Mass., has announced 
the appointment of J. J. Tynan as sales manager of its 
commercial products division. K. V. Curtis has been 
named product manager and W. A. Gray continues in 
his present capacity as assistant sales manager. 


N. S. Sanborn is now west coast district manager for 
York-Shipley, Inc., York, Pa. Mr. Sanborn, who served 
for over four years in the U. S. Army transportation 
corps as a major, has had wide experience in the heat- 
ing field 


F. C. Boyce has been re-elected president of the D. J. 
Murray Mfg. Co., Wausau, Wis. Other officers elected at 
a recent meeting of directors are: M. P. McCullough, 
vice president; C. E. Staky, executive vice president and 
general manager; J. S. Alexander, treasurer; and A. W 
Plier, secretary and assistant manager. 


Alvin Dattle has been appointed regional manager in 
the east central states by Tenney Engineering, Inc., 
Newark, N. J. He will work with jobbers and manufac- 
turers on equipment applications. 


O. W. Bynum is now general sales manager of Carrier 
Corp., Syracuse. Since 1946 he has been manager of 
direct sales and will continue these duties in addition to 
directing the overall line organization of the sales 
division under A. P. Shanklin, vice president in charge 
of the sales division. 


Alco Valve Co., St. Louis, has promoted R. B. McCrady, 
field engineer, from the company’s Chicago office to take 
charge of its southwest territory which includes Texas, 
Oklahoma, and Louisiana. Mr. McCrady has spent his 
entire business career with the firm, except for three 
years in the U. S. engineer corps during the war. 


Yarnall-Waring Co., Philadelphia, has named R. S. 
Pollard as sales manager of its steam trap division. The 
company has recently opened new sales offices in Cin- 
cinnati and St. Louis. 


According to an announcement from the Wolverine 
Tube Div. of Calumet & Hecla Consolidated Copper Co., 


: . . ‘5. SS "SAV 
Inc., Detroit, L. H. Littlefield is now general sales man- | | eee 
ager. His headquarters is in the general offices in Detroit. | 
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\ PIPE CUTTING 
. IN TIGHT PLACES 





ERUERUID we. or to + arin 


wheels for quarter turn cuts in cramped quarters 


@ When you run into those hard-to-get-at jobs, 
you'll like the fast easy action of the rimarp 
No. 42. Its short handle makes it handy in cramped 
quarters — 4 wheel design allows fast burr - free 
cuts even where you have room for only a quar- 
ter turn. Special malleable housing won't distort; 
heavy-duty cutter wheels always track exactly. 
Ask for reiterp No. 42 ('/2" to 2”) or No. 44 (2'2" to 
4") at your Supply House. 


an) 


Regular heavy- 
duty RI@eEID cut 
ters in 5 sizes 
to 6" pipe 





THE RIDGE TOOL COMPANY 2Oe SF | 
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BEND COLD PIPE FAST, 
i RIGHT ON THE JOB 





with a GREENLEE HYDRAULIC BENDER 


Cut costs, speed piping installations this efficient, easy, 
economical way . . . make ‘‘on the job” bends in pipe up 
to 4%" with a GREENLEE Hydraulic Bender. 

Simple to operate, easy to carry, set up, and shift from 
job to job . . . lets you bend pipe exactly where and when 
you want it. With a GREENLEE, ove man makes smooth, 
accurate, uniform bends in a few minutes. You save greatly 
through elimination of many manufactured bends and fit- 
tings. And, in timesavings alone, the GREENLEE pays for 
itself quickly. 

Ideal for radiant heating jobs, too. For 
complete details write for free folder S-121. 
Greenlee Tool Co., Division of Greenlee Bros. 


& Co., 2346 Twelfth Street, Rockford, Illinois. 








TOOLS FOR CRAFTSMEN 


GREENLEE 
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Executive Changes (Cont.) 
H. S. Acton has been promoted to factory erin. 


tendent of Bogue Electric Mfg. Co., Paterson, \ J. », 
is now in charge of all manufacturing operatio: f the 
company. 

The new sales manager of the Dri-Pipe Div Lystie 
Adhesive Products, Chicago, is W. A. Givens. is a 


graduate of the Lewis Institute and has been 
the air conditioning field for some time. 


The Buildice Co. Inc., Chicago, has named R. B Cray. 
ford as vice president and a member of the f 
directors. He has been with the company sales 
manager since last September and will continu that 
capacity in addition to his new executive duties 


£2. 


C. J. Reimer is now general purchasing a for 
SKF Industries, Inc. He is a graduate of St. J eph's 
College and is a member of the American So for Ee 
Metals. ; 


M. M. Yarrington has been appointed general manag: 
and F. C. Wittig assistant general manager of Aero! 
Products Co., New York City. Both men are vete: 
the company. 


i 

: 

R. V. Baker, assistant secretary, has been named a vic: ' 
president of Omega Machine Co., Div. of Builde: ; 
Foundry, Providence, R. I. He joined the company tf 
1935 as a development and experimental assistant e 


oy 


The Lincoln Electric Co., Cleveland, has a| 
G. F. Clipsham to the position of assistant to thx 
dent. He joined the company in 1929, was acti\ 
welding engineer in various sections of this count 
in 1935 went to England to organize and head ths 
coln Electric Co., Welwyn Garden City, Herts, E 


r 


ete aa 


A series of promotions within the ranks of the | 

cal sales personnel of Air Reduction Sales Co., N 

York City, has been effected. Dr. G. V. Slottman, ! ! 
ly manager, technical sales division, is now assistant ' 
the vice president. He has been with the company ” 
years and holds degrees from Massachusetts Instit 
of Technology and the University of Berlin. H: 
former professor of chemical engineering at MI1 
Baumer, formerly assistant manager, technical s 

vision, is manager of that division, and E. H. R 

assistant manager. 


4 7 . 


> 


L. J. Mueller Furnace Co., Milwaukee, has namec 
Ronald F. Marsden as director of purchases. Prior! 
joining the company he conducted his own business 0! 
procuring and subcontracting for production of wa 
material. E. R. Stemper, who has been director of pu 
chases for many years, will remain in a consulting 
capacity. 
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= MAKE YOUR READY-POWER 


r VENTILATING JOBS | TAH 


Lysti : ) | THE ANSWER TO 2 MAJOR 
a * | , AIR CONDITIONING PROBLEMS 








and get the 
benefits © 26 BELT DRIVE SIZES 
© 12 DIRECT DRIVE SIZES 


rawy- 


of 50 years’ 
sale experience 
that in building 
quality motors 
and electrical 


apparatus 


Here is the ideal automatic air conditioning unit 
for any building located where power facilities are 
not adequate or where 3-phase commercial power 
is not available. The unit consists of a modern, 


. . . 
Poorkess. Elechiic radial compressor that is driven by a direct-con- 


y nected International industrial-type engine. Ready 
age . ~ VENTILATING SETS Power Engined Refrigeration Units are designed 


Belt drive units are powered with % and built to give highest quality air conditioning 
to 7% h.p. motors; direct drive units 
% to 2 h.p. motors. All units supplied 
with or without weatherproof hood 
covers for drive mechanism 


“ _ ENTILATING BLOWERS N*. matter what your 
SIZES 12°” to 48” needs—for small jobs 


or large jobs—it will pay 


Tisai ethe ee 


you to make Peerless your 
headquarters for ventilat- 


wt 


ing equipment. More than 





50 years of experience have 
given Peerless Electric the 


Suh th 8 


a 9 - Pp . rine hoi ae : . 
know-how” that enters Ready-Power Engined Refrigeration Units use 


: . heap fue h as natural gas, butane, gasoline or 
into the design and manu- cheap fuels such as n & _— 

> ' ; Diesel; therefore operating costs are extremely low 
facture of Peerless Electric 
. . In many cases the costs of air conditioning with 
fans, blowers and ventilat- “ 
. ‘ : z Ready-Power are but fractions of what users norm 

re . : 
ing equipment, entirely in ally expect to pay. For installations requiring 10 to 


h ania our own modern plant. 75-ton air conditioning load. Write The Ready 
Ne Peerless Electric is small Power Co. for complete information. 


Type PVS Deluxe Fan 


Ap wane « 


enough to study your needs 
and special applications in- 
timately —large enough to 





supply your complete re- 








. quirements. 
S 
ne! Doo / a? Lick Write us for details on any 
: standard Peerless Electric 


BLOWER WHEEL ventilating equipment, or 
Forward curve blower tell us your spec Teh 
wheel full welded construc- problems 
. ton carefully balanced for 
med smooth, quiet rotation. 


ee THE Poorless. Electiic COMPANY 
| Wa (GAKAYY HH 
pur- ESTABLISHED 1893 * WARREN. OHIO THE READY-POWER co. 


ing M 2) T e R S e F A N S e B L e) W E R S 11231 FREUD AVENUE . DETROIT 14, MICHIGAN 
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“Custom-made” 
air pattern with 
Kuno-Draft Adjustable 

Diffusers in 
Champion Spark Plug Plant 







_ - " a a 
ee wea nk ae 
Sete A ceramic kiln radiates heat on one side 


and a cold window-filled wall creates drafts on the 
other. The space is long and narrow with low head 
room. The occupants work in short sleeves. Unusually 
large volumes of supply air have to be brought in to 
combat the heat of the kiln. Space for duct work above 
the room is limited so that diffusers have to be spaced 
much closer than usual. The supply air stream has to be 
directed slightly above the horizontal and evenly dis- 
tributed so that no drafts are felt by the personnel 


eTO}SUaGteL ES = Kno-Draft Adjustable Air Diffusers were 


chosen because of their ability to control air direction, 
volume and throw. A “custom-made” air pattern was 
created which thoroughly mixed room aad supply air, 
maintained uniform temperature throughout and elimi- 
nated drafts, hot spots, and cold spots. Installation was 
fast. Kno-Draft self-contained inner units cut installa- 
tion time up to 50%. Balancing was fast. CFM readings 
were taken directly with Velometer. A twist of the wrist 
changes air volume on each diffuser. 








— New handbook on Air Diffusion 


It contains the latest engineering data on 
air diffusion and is profusely illustrated 
with charts, photographs, sketches and 
dimension prints that simplify the selec- 
tion, application, location, assembly, erec- 
tion, testing and adjusting of Kno-Draft 
Adjustable Air Diffusers. It is designed to 
help you get top efficiency from an air 
conditioning system by creating “custom- 
made” air distribution patterns 

For your FREE copy, please write Dept. D-12. 














|W. B. CONNOR ENGINEERING CORP. 


Air Diffusion + Air Purification + Air Recovery 


112 East 32nd Street New York 16,N.Y. 
IN CANADA: Douglas Engineering Co., Ltd., 190 Murray Street, Montreal 3, P. Q. a 
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NEW BOOKS & REPORTS 


Industrial Environment Text Provides 
Valuable Data, Is Too Comprehensive 


Industrial Environment and Its Control, b 
DallaValle deals with engineering methods for ‘ 
trol of health hazards in factories. It is “desi; 
industrial hygienists, industrial physicians and surg: 
ventilating, mechanical, and sanitary engineer 
health officers, industrial plant managers, lab: 
officials, and all others interested in the control « 
hazards in industry.” 

The book is very comprehensive and it appea: 
to try to cover too much in too simple and 
fashion. The problems treated and their solu 
not simple and I doubt if you can properly cove 
vibration, and fatigue in 10 pages, nor can yx 
psychrometry in seven pages. 

As a quick reference book, there may be som 
in having in one place chapters which treat the 





ous subjects—atmospheric environment, therm: 


ronment, illumination and radiant energy, and 
into the industrial ventilation problem which 
measurement of air flow, design of exhaust ho a 
exhaust systems, and industrial dust collection. T 
book collects and reprints the material on hoods, duct 
etc. for handling various dusts, which data ar 
although incomplete. 

The thermal environment material is taken fron 
of the work of the American Society of Heati 


Ventilating Engineers but is not brought up to dat 


For example, there is still the inclusion of 
fallacy of shock when going from a warm to a 
room, and the old table from the 1943 Guid 
desirable temperatures running from 68 to 73 F eff 
temperature, depending on outdoor dry bulb. Thi 
is in error and has not been included in the 
Guides. Any new book of this kind should b: 
careful in seeing that the material taken fron 
sources refers to the current data of that source: 


+ 


There is no question but what the problen 
trends covered in the first chapter are worthwhile 
emphasize the importance of the approach that 
pational disease or hazard associated with bad ai! 
be and must be corrected. Mr. DallaValle says 
significant that many occupational diseases bid fai 
become medical history within a few years, not th: 
immunization or treatment, but solely through 
of their causes .. .” It certainly is significant t 
half a century all of the emphasis has been on trying 
protect man from contaminated food and water 
nothing has been done about his air. 


There is an appendix called General Principles 
Industrial Sanitation which briefly covers all 
phases of industrial life. The footnote to this 
says that the intent of the principles here stated 
highlight the minimum basic requirements; agai! 
can be considered as a quick, thumb-nail reference ° 


far from complete enough to be considered the t* 


book or the authority that the publisher indicates 
wrapper. The problems of air, air environment, 


breathing, are in themselves tremendously complex an¢ 


must be carefully studied if one is to get even a bas 
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Serves 
WITHOUT 
0° @ ADJUSTMENT 


on low...to commercial...t 
air conditioning temperatures 


@ With a holf-ton capacity A-P Model 207 Thermo- 
stotic Expansion Valve in your service kit, you're all set for an 
amazingly wide range of valve applications. You can install 
that valve — without adjustment and without changing or ex- 
changing any parts — on anything from low temperature sharp 
freezers, ice-cream makers, and dispensing cabinets to medium 
temperature display cases, and reach-in boxes, and up through 
the entire air conditioning temperature range. And you can 
depend om maintaining constant superheat at all these suction 
temperatures. No wonder the A-P Model 207 is the favorite 
replacement valve among service engineers today. They hove 
long age proved its versatility in handling more of the small- 
system applications ('% to 2 ton Freon-12). They have learned 
to rely completely upon its greater accuracy, supersensitive 
response, durability and control dependability that mean ‘‘per- 
formance-insurance"™ and customer satisfaction. 

Standardize on the A-P Model 207 for all your small-unit needs. 
With its liquid charged power element, it can be installed in 
any position or ambient temperature, and is easier to adjust, 
inspect and service. For details, see your Wholesaier, or write 
for bulletin E-131 or condensed catalog. 


AUTOMATIC PRODUCS COMPANY 


2460 NORTH THIRTY-SECOND STREET 
MILWAUKEE 10, WISCONSIN 





Export Department, 13 East 40th Street, New York 16, N. Y 


| > DEPENDABLE 


Refrigeration Valves 


od Refrigeration Wholesalers Everywhere 


stalled By Leading Refrigeration Service Engineers 
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INDEPENDENT 


WALL GRILLES WITH 
DEFLECTING VANES 


Qoum 


Style 321-A grille 
with deflecting vanes 





Rear view showing 
adjustable defiect- 


ing vanes 








t 
WAAL 





LATIF TANNA NNAANNANAA 


CCURATE and positive com- 
pound deflection of air flows 
can be readily secured with these 
“Fabrikated” grilles. Directional ad- 
justments may be made when grilles 
are installed; or grille bars and vanes 
may be adjusted after installation 
to meet unforeseen or changed 
requirements. 


Each grille bar and each deflecting 
vane is adjusted individually with 
a special two-pronged tool included 
with each shipment. Locking of 
grille bars and vanes is not required 
because they are held firmly in 
place —no vibration —no rattle. 
Write for Our New Catalog No. 48 


wEMBED 





INDOOR COMFORT 


THE INDEPENDENT 
REGISTER CO. 


3747 E. 93rd STREET 





CLEVELAND, OHIO 
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ae is a TROY- 
ENGBERG STEAM ENGINE 
that started out on the second team but 
just wouldn't stay there! This 10” stroke 
Type E vertical unit hooked up to a well- 
known ice machine was installed in 
SIEBEN’S BREWERY CO., CHICAGO as 
a standby unit for a large horizontally 
driven machine. After a test run it was 
discovered that the TROY-ENGBERG 
unit could carry the load with the same 
or less steam consumption than the 
larger and supposedly more economical 
unit. Now the TROY-ENGBERG unit car- 
ries the full load and the big unit is 
relegated to the standby status. 


If you use steam for heating or process- 
ing, you too can probably cut steam 
costs, which means power costs, by in- 
stalling a TROY-ENGBERG Steam En- 
gine and using By-Product Power to 
drive stokers, generators, compressors 
pumps or blowers. 


Send for Bulletin 30¢ 


TROY ENGINE & MACHINE COMPANY 


Establish 


2200 Railroad Avenue Troy, Pennsylvania 












intelligent picture. Illumination, radiant ene: 
noise are certainly big subjects. Exhaust syst: 
dust collection systems involve trade practice 






| code requirements, and a much better under 






of the problems of air flow. 

The first sentence in Chapter Seven says... “' 
industrial ventilation means a system of ventil: 
removing air-borne contaminants...” While the 
includes a casual reference to supplying or rem: 
by natural or mechanical means to or from an 
the emphasis on supply is lacking although t} 
rather complete calculus formula on the dilutio 
which—it seems to me—might discourage and 








_ the ordinary engineer who left his calculus behi 


he graduated from school. 
There is much “of value in the book but it s 


| me that it tries to cover too much and is rather 





ence outline, and as such should leave out 
formulas. If it would be a text book, it should 
more of the up to the minute engineering and s 
data. 

This 240 page (6 x 9 in.) text is priced at $4.5 
available from the Pitman Publishing Corp., 2 W 4 
St., New York City.—Reviewed by Lester T. Aver) 
dent, Avery Engineering Co. 


Gives Schedule, Other Information 
for Maintenance of Electric Motors 

Stating that the care of electric motors, like a) 
industrial procedure, should be planned, W. W. McC 
lough, district manufacturing and repair departm: 
Westinghouse Electric Corp., introduces the reade: 
his new book, Electric Motor Maintenance, by definix 
the term and describing what good maintenance : 
Next follows suggested schedules for inspection and 
pair. These are divided into operations to be per 
weekly, monthly, yearly, and every two years. T 
portance of keeping records is stressed. 

The text, intended for inspectors, mechanics 
cians, and engineers, briefly reviews some of the ! 
mental principles and landmarks in the developme! 
various component parts. Subjects discussed 
mechanical maintenance include the mechanical 
sembly of the motor, sleeve bearings and lubricat 
ball, roller, and thrust bearings, current collecting 
vices, and airgaps. The section on electrical mainte: 
briefly covers cleaning, drying, and testing insulat 
and insulation materials. In the section on operat 
and application basic characteristics of the various ty: 
of motors are mentioned and additional inspecti 
servicing information is given. 

Essentially of a practical nature, this 126 pas 
(5% x 814 in.) text is clothbound and is published 0 
John Wiley & Sons, Inc., 440 4th Ave., New York C 
The price is $2.00. 


Other Books and Reports Received 

Natural Tangents to Eight Decimal Places, by R. B. Hut 
Published by Parker & Co., 241 E. Fourth St., Los Ange 
13, Calif. This is a 634 x 10% in. book containing © 
pages listing tangents for every second of arc from 0! 
90 deg. The price is $15.00. 
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.oe@ much 


] easier-to-handle 
7 2%, to4 geared 
7 Pipe Threader 





Whew RULER No.4? 


“ 


Now you can have a 2'2 
o 4" geared threader you 
an handle with unusual 
base — Carry it, put it on 
ipe; it’s got handles you 
an get hold of and con- 
Wrol it with. Thar’s only 
Mpne of the many RItaID 
eatures of this new 4P die 
tock that you'll enjoy. 


: 
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RIDGE TOOL COMPANY 














’ 
ff Quick - set 


workholder — 
fully enclosed gear 


Balanced Loop-handles. Easy 
to pick up and put straight on 
pipe— won't slip or tip over. 
Easy to Carry. ... 
Quick-setting Workholder. 
Mistake-proof — sets to size 
before you put it on pipe, no 
bushings. . . . 

Extra Easy Upkeep. Twin- 
anchored drive shaft turns in 
oilless bronze bearing — never 
needs oil. Grease packed gear 
fully enclosed... . 

Easy Pipe Threading. Four 
sets of 5 high-speed steel dies 
easily cut clean accurate threads. 
Ratchet handle with each 4P; 
RimeiD universal drive shaft 
available for power drive. 


Make sure of these easier- 
work advantages— buy the 
4P at your Supply House. 


ii 


»E TOOLS 


ELYRIA, OHIO 
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ASK ANY OF THE 


big Paper Mills 


Speaking of ground water ... When the record shows an almost 100 
percent exclusive use of Layne Well Water Systems for the entire United 
States and Canadian paper mill industry, it is time for the Layne Or 
ganization to take a bow. But such is the case and that enviable fact is 
due to Layne's consistently maintained top flight quality, high efficiency 
and the important KNOW HOW of modern well water system con- 
struction. 

Day after day and year after year, Layne Well Water Systems con- 
tinue to produce the 40 tons of water required in the making of each ton 
of paper. It is these same kind of well water systems that Layne builds 
for railroads, petroleum plants, packing houses, breweries, air condition- 
ing installations, chemical plants, irrigation projects, municipalities—or 
in any situation where huge quantities of water must be produced at 
extremely low cost. 

No other well water systems are as widely used or highly praised as 
those bearing the name Layne. For literature, address Layne & Bowler, 


Inc., General Offices, Memphis 8, Tenness. 





AFFILIATED COMPANIES: Layne-Arkansas Co Stuttgart. Ark. * Layne-Atlantic Co., 
Norfolk, Va. * Layne-Centrai Co Memphis. Tenn. * Layne-Northern ¢ Mishaw ak 
Ind. * Layne-Louisiana Co Lake Charies, La. * Louisiana Well Co Monroe, La 
Layne-New York Co., New York City * Layne-Northwest Co Milwaukee, Wis. * Layne 
Ohio Co., Columbus, Ohio * Layne-Pacific, Inc Seatti« Washington * Layne--Tex 
Co., Houston Texas . Layne-Western Co Kaneas City Mo e Layne-Weet« 
co of Minnesota, Minneapolis Minnesota ° International Water Suz y lad 
Lenden, Ontario, Canada . Layne-Hispano Americana Ss A., Mexico, D. F 
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MEETINGS & CONVENTIONS 





Third Annual Home and Building Exposition, June 10 to 
20, Pan-Pacific Auditorium, Los Angeles—the show is 
owned by the Los Angeles chamber of commerce and 14 
industry associations of southern California. 


National Association of Building Owners and Managers, 
134 S. La Salle St., Chicago, Ill.—1948 annual convention, 
June 14 through 17, Hotel Jefferson, St. Louis, Mo. 


I-B-R Short Course in Heating, sponsored by the Uni- 
versity of Illinois and the Institute of Boiler and Radia- 
tor Manufacturers. To be held at the university June 15 
through 17, it is a three day short course for the study 
of hot water and steam heating systems. Address re- 
quests for information to H. C. Rountree, assistant direc- 
tor, Division University Extension, room 118A, Illini Hall, 
University of Illinois, Champaign, Il. 

Students will be split into two groups, beginners and 
advanced, and will attend separate classes for individual 
hot water and steam heating problems. Lectures for all 
students will be given on heat loss calculations, blue 
print reading, fuels and combustion, panel heating prob- 
lems, and baseboard radiation. 

R. E. Ferry, general manager of I-B-R, will address 
the group at a dinner meeting June 16. L. N. Hunter, 
vice president and director, National Radiator Co., will 
also speak to the group. 
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THE MARLEY COMPANY, INC. 
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i Marley Medium Capacity Tower | 
For Every Location 


ily Atop a building ... on the ground . . . obstructed fron 
5 breeze .. . in open, unobstructed site . . 
for a cooling tower constitutes an individual problen 
The complete Marley line includes a unit :that ac- 
curately fills any requirement. 


SMALL SERIES VERTICAL INDUCED DRAFT TOWERS 


For Controlled Performance or to Enhance Architectural Design 


MARLEY WAY ... THE PERFECT SPRAY 









































Stoker Manufacturers Association, 307 N. Michig in 4), 
Chicago 1, Ill.—1948 annual meeting which w , 
held at White Sulphur Springs, June 17 to 19, has 
cancelled and instead, arrangements have been aq 
hold a one day business conference at the Ed-ew,, 
Beach Hotel, Chicago, Friday, June 18th, with 
nical session the following morning. 


American Society of Heating and Ventilating Ep ving, 
51 Madison Ave., New York City—1948 semi 
meeting, June 21 to 23, Mount Washington hotel 
Woods, N. H. See the ASHVE Journal Sectio: 
issue for details 


American Society for Testing Materials, 1916 R 
Philadephia—annual meeting, Book-Cadillac hx 
troit, June 21-25. 

Over 300 technical sessions will be held, and t! 
out the week, the Society’s Eighth Exhibit of 
Apparatus and Related Equipment will be in | 
The exhibits will be at the Book-Cadillac Hi 
main registration headquarters. Auxiliary headquart 
will be set up at the Statler and the Detroit-L 
hotels where committee meetings and some sessi 
be held. 


The many technical sessions will include a sympos 
on tests of ball bearing greases and a panel discussi 
on corrosion of pressure vessels. On Friday, the last 
of the meeting, discussion of fuels, fire tests, build; 
construction, and mineral oil will be included 


DRAPE, Marie. gee ae Qe et 


etree AO FAP 


‘ 
: 


. every location 


® Accurate predetermined temperatures. 
® Wood or steel casing to conform to building codes. 
© Spray or wood filled as operating conditions require. 
® Marley triple-effect drift eliminators. 


SERIES 200 ATMOSPHERIC SPRAY TOWERS 


For Open Location 


® Unit built for lowest installation cost. 
© Low pressure distribution for economical operation. 
® Prefabricated for ease of erection. 
® Structurally strong for long, trouble-free service life 
© May be readily expanded for greater capacity. 


Marley Patented Spray 
Nozzles for cooling 
towers, processing and 
air washing provide 
maximum distribution at 
lowest pressure. Abso- 
lute minimum of main- 
tenance is necessary. 


TOWERS 
KANSAS CITY 15, KANSAS 
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Above: “VULCAN SUPERIOR”, 
with reversible jaws and adjust- 
ing handle on top. 2 sizes for 
pipe 1/8 to 4-1/2 inches. 


. At right: “VULCAN”. 
4 sizes for pipe 1/8 to 
8 inches. 








@ Williams“ Vulcan Superior™ is an improved 
vise featuring “over-head” adjustment handle 
... making it easier and faster to use. Jaws are 
reversible providing double the service of con- 
ventional vises. It has larger capacity too. Each 
vise takes pipe 1/2” larger than other chain 
pipe vises of similar size. Like all Williams 
tools it is fully guaranteed. Sold by Industrial, 


Plumbing & Oil Field Distributors everywhere. 





J. H. WILLIAMS & CO., BUFFALO 7, N. Y. 
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TO MARK PROGRTSS 





DROP FORGED for dependability 
METALLURGICALLY CONTROLLED for quality 
ADEQUATELY STOCKED for prompt service 








@ Complete Line of Screwed and 
Socket Welding Fittings 


@ Full Range of Sizes from Ye inch 
through 4 inches 


@ Pressure Ratings from 2000 
through 6000 pounds 


@ Carbon, Stainless and Alloy Steels 


Write for Catalog, Volume 2, Todoy 





-- @S$A = 








CUDAHY, WISCONSIN (muwaurte susurs) 


District Offices NEW YORK © BUFFALO © PITTSBURGH © CHICAGO © PHILADELPHIA 
CLEVELAND © ST LOUIS © HOUSTON © NEW ORLEANS © LOS ANGELES 





STOCKED AND SOLD BY LADISH DISTRIBUTORS IN PRINCIPAL CENTERS 
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Meetings & Conventions (Cont.) 


National Warm Air Heating and Air Conditioning Asso- 
ciation, 145 Public Sq., Cleveland—midyear convention, 
June 29-30, Edgewater Beach hotel, Chicago. Midyear 
convention of the National Heating Wholesalers Asso- 
ciation, 2130 Keith Bldg., Cleveland 15, will be held at 
the Edgewater Beach on June 28. 

Fred Smith, executive vice president, the Foremen’s 
league, will address the warm air convention at a lunch- 
eon meeting on June 29th. His subject will be Manage- 
ment—The Responsibility for Leadership. 


National Catholic Building Convention and Exposition, 
Inc., 185 N. Wabash Ave., Chicago, Ill.—building conven- 
tion and exposition, June 30, July 1 to 3, Stevens hotel, 
Chicago. 


The 2nd International Store Modernization Show, July 6 
to 10, Grand Central Palace, New York City. Invitations 
for admission can be obtained from exhibitors or from 
the Store Modernization Show, 40 E. 49th St., New York 
17, N. Y. 


The Third National Instrument Conference and Exhibit— 
sponsored by the Instrument Society of America, 1117 
Wolfendale St., Pittsburgh 22, Pa. To be held September 
13 to 17, Philadelphia Convention Hall. 


American Gas Association, 420 Lexington Ave., New 
York City—1948 convention, the week of October 4, At- 
lantic City. 





American Chemical Society, Chicago section, 5): 
Wabash Ave., Chicago 5—Fifth National Chemi 
position, October 12 through 16, Chicago Colisey 


National Association of Housing Officials, 1313 
St., Chicago 37—annual meeting, October 13-16, ( 
hotel, Seattle. 

The Third Annual Exhibit of Building and ) 
nance Products will be held concurrently. 


American Welding Society, 39 W. 39th St., New y 
City—annual meeting, October 24-29, Bellevue-St 
hotel, Philadelphia. 


American Society of Refrigerating Engineers, 40 \. 4; 
St., New York City—1948 annual meeting, Dece 
to 8, Hotel Statler, Washington, D. C. 


Ninth International Heating, Ventilating, and Air (Con 
tioning Exposition, January 24 to 28, 1949, Internati 
Amphitheatre, Chicago—under the auspices 
American Society of Heating and Ventilating Ene 
51 Madison Ave., New York City. 


Sixth All-Industry Refrigeration and Air Conditionix 
Exposition, the week of November 14, 1949, Atlantic C;: 
—sponsored by the Refrigeration Equipment Manuf 
turers Association, 1107 Clark Bldg., Pittsburgh 22, Pp; 








INDUSTRIAL COOLING 
HEATING @® DRYING 
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NIAGARA 





NIAGARA “‘NO-FROST” METHOD GIVES 
INCREASED FROZEN STORAGE CAPACITY 


Successful Niagara NO-FROST Method in- 
stallations in chilling of fresh foods and quick 
freezing of fruits, vegetables, fish, meats, and 
ice cream hardening prove many advantages: 


@ No frost or ice at any time... increases 
capacity and lowers cost. There is no loss of 
capacity during frost accumulation and no in- 
terruption for defrosting. 
@ Versatility for freezing or chilling bulk or 
packaged products establishes lower initial cost. 
@ Narrower spread between head pressure 
and suction pressure assures lower power 
consumption by refrigeration machinery. 
@ Rapid chilling or freezing and accurate 
control of temperature assures finest quality 
in any food. 

Write for Bulletin 83-HP 


NIAGARA BLOWER COMPANY 


Over 30 Years’ Service in Air Engineering 
405 Lexington Ave., New York 17, N. Y. 
Field Engineering Offices in Principal Cities 


HUMIDIFYING e AiR 
ENGINEERING EQUPT. 
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From capturing 
grease droplets... 





Air-Maze Greastop filter panels prevent 
fire hazards in kitchen ventilating systems, 


to hushing air for 
superchargers... 





Air-Maze in-line silencers quiet in- 
take noise on supercharged engines. 


put your problem 
up to Air-Maze! 


To keep fire-causing grease droplets out of 
commercial kitchen ventilating systems is 
one problem—to blanket out undesirable 
air intake noise on supercharged engines is 
another. But both jobs involve air. And 
there’s a special Air-Maze product engineered 
to solve each of them—just as there are 
Air-Maze filters designed to solve scores of 
filtration problems involving air or liquids. 


WHAT'S YOUR FILTERING PROBLEM? Whether you 
build or use engines, compressors, hydraulic 
equipment, lubricating or ventilating systems, 
or any device using air or liquids—the chances 
are there is an Air-Maze engineered filter to 
serve you better. Write Air-Maze Corporation, 
Cleveland 5, Ohio. 


AIR 


The Filter Engineers 








AIR FILTERS LIQUID FILTERS 
SILENCERS OIL SEPARATORS 
SPARK ARRESTERS GREASE FILTERS 
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As advertised in TIME and NEWSWEEK 








CENTRIFUGAL SPECIALISTS 


FINMAN 


PUMP MFG. Company 
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to ZALLEA Stainless Steel Expansion Joint 
shown above is one of many installed in the 
outdoor steam distribution line of a large eastern 
industrial plant which has a production capacity of 
over $100,000 per day. 


The failure of one of these joints would halt 
production and result in costly delays. But these 
Zallea Expansion Joints, installed years ago, are 
still doing a “bang-up” job today of “protecting” 
daily production by absorbing movement due to 
contraction and expansion of the steam line. 


Long life, dependability and trouble-free per- 
formance are built into Zallea Expansion Joints 
to make them last, even in the severest service. 
There’s no packing to deteriorate . . . no mainte- 
nance required. Be swre of your expansion joints 
... Specify Zallea. ~ 

Zallea Corrugated Expansion Joints are made in 
non-equalizing, self-equalizing and duo-equalizing 
types, depending upon operating conditions . . 

of copper, stainless steels and corrosion-resistant 
alloys... up to 72” diameter 
for a very wide range of tem 
peratures and pressures. Send 
NOW for complete informa- 
tion contained in the new 
Zallea Catalog 47. ZALLEA 
BROTHERS, 816 Locust St., 
Wilmington 99, Del. 





ANSION JOINTS 


WORLD'S LARGEST MANUFACTURERS OF EXPAMSION JOINTS EXCLUSIVELY 
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RECENT TRADE LITERATURE 








For your convenience in obtaining copies of t) 
bulletins, see coupon on page 189. If you u 
direct to the manufacturer, describe care} 
what literature you want, as the number g 
first in each item is for use only when sen 
requests to Heating, Piping & Air Condition 


Air Velocity Meter 

No. 6855—The new “Alnor Velometer Jr.,” 
announced by Illinois Testing Laboratories, Inc. 42 
LaSalle St., Chicago, is said to be a portable, low 
direct reading instrument giving instantaneous a 
cise measurements of air velocities in unrestrict« 
It is described and illustrated in a new leaflet. 


Automatic Control 
and Regulating Valves 

No. 6856—Electrimatic Div., Simoniz Co., 2100 | 
Ave., Chicago 16, Ill., has released a condensed p: 
bulletin (No. 48-2) on its automatic control and : 
ing valves. Every valve is illustrated and a brief des 
tion is given with each listing. Technical data for 
ing the proper water regulating valve for wate: 
condensing units are included. 


Blower Wheels 
No. 6857—Bulletin 100, released by Revcor, 3227 








Carroll Ave., Chicago 24, Ill., describes blower wheels 
steel, brass, aluminum, and stainless steel. Dimension 
(including those recommended for sheet metal |! 
ings), performance data, and information on 
hubs are included. 


Brass Fittings 

No. 6858—Handy Data on Brass Fittings is the t 
of a folder recently published by Imperial Brass Mi 
Co., 1200 W. Harrison St., Chicago 7, Ill. It descrik 
the various types of fittings offered by the compar 
including two-way and three-way shutoff valves 
drain cocks. In addition to price listings, cross s 
views of the various joints and disassembled views 2: 
shown. 


Coal Pulverizing and 
Burning Equipment 
No. 6859—Coal pulverizing and burning equipme! 


A 


for industrial furnaces and for steam generation is os 
cussed in a bulletin issued by Babcock & Wilcox Co.,® 
Liberty St.. New York 6, N. Y. The development an 


application of this equipment is discussed, and the ‘ 
is illustrated with diagrams and photographs. 


Condensate Return Units 


o 


No. 6860—A new 10 page bulletin (No. 201) descrivin 
type U packaged condensate return units has been issuet 


by Roy E. Roth Co., Rock Island, Ill. This booklet | 


vides general catalog data, descriptions, specification 


and prices on the company’s units, parts, and acces 
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ontinuous Indicating and 

ecording Flue Gas Analyzer | 
No. 6861—Davis Emergency Equipment Co., Instrument 
yiv.. 45 Halleck St., Newark 4, N. J., has released a new | f 
pur page bulletin (1136A) on its continuous indicating 
d recording flue gas analyzer. In addition to explain- | 
g how this unit analyzes the composite of stack gases 
1d indicates deviation from ideal combustion condi- 
ons, the bulletin covers the effect stack gases have on 
opmbustion efficiency of fuel. Also included is informa- 
fon on how to eliminate incomplete combustion and 
cess or insufficient air. How continuous analysis of | 


ack gases insure proper combustion is also covered.) > Operating expenses 


rawing, Forming, and 
elding Aluminum Rese, g “<A 
No. 6862—A brief article on selecting aluminum for et 
rawing and forming operations is the lead off item in 
he Vol. 1, No. 7 issue of the Technical Advisor, house 
rgan of Reynolds Metals Co., 2500 S. 3rd St., Louisville 
Ky. Also included is Section VII in a series of articles 
n welding aluminum, taken from the company’s 88 page 
anual on this subject. Seam welding, flash welding, | 
nd brazing methods are discussed. 








MORE EFFICIENCY 


Indian 
price jis 
regular 
descrip. 
ir select. 
orced Circulation Hot 

ater Heating Specialties 


No. 6863—Catalog F-99, issued by Taco Heaters, Inc., 
37 South St., Providence 3, R. I., covers the company’s | 
omplete line of specialties for hot water heating sys- | 
ems. New rating tables on converters are included, as| 
re several new products such as the “Paneltrol” water 
emperature regulating valve for panel heating systems. | “ 
Also covered are circulators, flow valves, relief and re- 

fucing valves, storage and tankless heaters, tempering I] ti A 

alves, and the fittings used in connection with the com- | OMes IC il BS 
pany’s “Taco-One” venturi system. VACUUM HEATING 


palvanic Corrosion | PUMP S 


No. 6864—A new booklet discussing various aspects of Special foundations are eliminated—in- 7 
alvanic corrosion has been issued by International stallation is made easy—because com- | = 


ickel Co., 67 Wall St., New York 5, N. Y. Prepared under am flanges aa epee aa return and 
he supervision of the company’s corrosion engineering weeny al om established DOMESTIC AMES 


ection, it is designed for the production man as well as vacuum heating pumps as leaders in supplying 

he research engineer and covers some of the factors low maintenance cost and longer service at | 

nfluencing galvanic corrosion. maximum rated capacity. Single or duplex 
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units with Standard or Special capacity. Write 
ared Motors Dep't. H for FREE catalog. 


No. 6865—The use of geared motor power in driving 4 pump 4 

achinery and the latest models of “Syncrogear” motors wciasa job for -.) 
are described and illustrated in a new 16 page bulletin \f it's , r 
ued by U. S. Electrical Motors, Inc., 200 E. Slauson it’s a \o fo 
ve., Los Angeles 54, Calif. Advantages of using hard- 
pned gears and pinions are described, and the company’s ms VER 
peared motors in single, double, and triple reductions 
or use in combination with its “Varidrive” units are 
also covered. Sizes range from '%4 to 30 hp and speeds 
ange from 10 to 10,000 rpm. 
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ose Fittings 
| 


No. 6866—A new catalog section on the fittings avail-| | 
able for the diversified lines of hose offered by B. F.| E 
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A \ CA SOLENOID VALVES 
" 


When in need of Automatic Transfer 
Switches, Remote Control Switches, 
Contactors, Relays, and Specialized 
Electromagnetic Controls, come to us. 


Automatic Switch Co. 





389 Lakeside Avenue Orange, New Jersey 
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Goodrich Co., Akron, Ohio, is now off the press. |! 
out that proper attachments increase the servic 
the product and insure maximum safety, the 
provides recommendations for attaching cou; 
'hose. Also included is a table showing recon 
| couplings for different types of hose and a deta 
cussion of coupling threads and their functions 


Intake Filters 

No. 6867—An eight page bulletin, published 
linger Corp., 11 Centre Park, Rochester 3, N. Y 
the line of “Staynew” intake filters for internal 
tion engines, compressors, blowers, motors, an 
ators. Sizes, dimensions, and capacities of t) 
type filters are tabulated. 


lon Exchange Material 

No. 6868—National Aluminate Corp., 6220 W. | 
Chicago 38, Ill., has announced the availability 
booklet on ion exchange principles, properties, ; 
which includes technical data on various mate: 
addition to a general discussion of ion princi; 
booklet provides data on each of the company 
mercially available types of ion exchange m 
According to the company, the information is < 
to equip technical men to predict performanc: 
specific operating conditions. Brief notes on a 
of chemical manufacturing and processing op: 
employing these exchangers are also included 


Mechanica! Draft | 
Cooling Towers ; 

No. 6869—Binks Mfg. Co., Water Cooling Div., 3126-im 
Carroil Ave., Chicago 12, Ill., has announced two tecb- 
nical bulletins on its mechanical draft cooling tower 
Bulletin 36 describes recent design changes on its typ 
2K-S (spray filled) induced draft cooling tower whi 
is said to have many commercial water cooling applic 
tions and which is available in capacities from 150 
645 gpm. Bulletin 37 covers the type 2K-W (wood filled 
induced draft cooling tower which is designed for mam 
types of water cooling operations in refrigeration, a 
conditioning, manufacturing, and other allied applic:- 
tions where interior decking is needed for the distribv- 
tion and break-up of the water. This unit is supplied! 
20 standard sizes with capacities ranging from 150! 
495 gpm. 








Mechanical Roof 

Ventilators 

No. 6870— “Iron Lung” roof ventilators, utilizing p! 
peller fans, are designed to exhaust large volumes 
air from industrial buildings. Incorporating dampe 
which are closed when the fan is not in operation, ' 
ventilators are available in various sizes for hand 
air quantities from 3720 to 40,000 cfm. They are cov 
in a new bulletin issued by Powermatic Ventilator ¢ 
4019 Prospect Ave., Cleveland 3, Ohio. 


Mechanized Process of 





Hot Dip Galvanizing 


No. 6871—Perfection of a completely mechanized p! 
ess of hot dip galvanizing has been announced by Rhet 
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hed you will find: 
aaall ADEQUATE PROFIT. never Si | 
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AND ADVERTISING y 


for strength and 
rigidity 

Electrically welded 
mono-piece simplicity 





@ 
» f Handsome design and 





morocco-like finish 
suitable for both com- 


yy") - 

aw =t HF : 

KJ i a mercial and industrial 
wieittc installations 


Fedders cabinets provide 





THE PEERLESS MAN 
will tell you the Peerless story. 
Write to the nearest district 
office for full details. ae ee aes 2 a rugged support pro- 
? . tecting heating element 

against piping strains. 













PEERLESS PUMP DIVISION 


FOOD MACHINERY CORPORATION 


Factories: Los Angeles 31, California; Quincy, Illinois; a 


indionapolis, Ind.; District Offices: Chicage 40, 4554 N. Broadway; inc 


FEDDERS-QUIGAN 


8) T!O 


New York 5, 37 Wall Street; Atlanta Office: Rutland Bidg., Decatur, BUFFALO NEW YORK 


Georgia; Dallas 1, Texas; Fresno, Calif.; Los Angeles 31, Colif. 
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<8 Ssiecean, 


PORTRAIT 


of a 


FINE 
PUMP 


DOUBLE OUTBOARD BALL BEARING 






CENTRIFUGAL 


Wherever liquids play an important or in- 
cidental part in industrial processing, this 
Aurora Type GGU serves perfectly and 
with lasting efficiency. Because the casing 
is separate from the bearing bracket, the 
need for special metals to handle corrosives 
is minimized. Discharge may be placed in 
any of eight positions. We commend these 
pumps for high satisfaction and economy. 
APCO TURBINE-TYPE PUMPS 

For high pressure, small capacity 
requirements (up to 150 g.p.m.). 

Wide operating range character- 

istics. No metal to metal con- 

tact. Handles non-lubricating liquids with- 
out wear. Only one moving part — the 
Impeller. 
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SIDE SUCTION Capacities to 1400 G.P.M. 


Heads to 190 Ft. 


AURORA 
CENTRIFUGALS 
for Every 
Pumping Job 
HORIZONTAL 
SPLIT CASE 
Single & Two Stage 
SIDE SUCTION 


SPECIAL DESIGN 








DISTRIBUTORS IN PRINCIPAL CITIES 


Write for 
CONDENSED 
CATALOG "'mM"’ 








Mfg. Co., 570 Lexington Ave., New York 22, N. y 
Wel 


process is used on steel shipping containers a: 
tanks manufactured by the company. Accordi: 
manutacturer, this type of gaivanizing prov: 
service life. The new process is described and il 
in a new four page bulletin. 


Packaged Boiler Feed Units 





Wy 





No. 6872—Roy E. Roth Co., Rock Island, Il., has 


lished a new six page bulletin (No. 202) desc: 


packaged boiler feed units. General catalog data 


scriptions, specifications, and prices are include 


Preventing and Removing 
Scale, Rust, and Corrosion 


No. 6873—The “Beco Cell,” developed by 
Electro Co., 17 N. Dewey St., Oklahoma City 2, ¢ 
self contained unit designed for installation in 
system. According to the company, it prevent 
moves rust, scale, and corrosion by the genera! 
slight negative current which attacks and n« 
foreign particles, rendering them incapable 
attraction. It is described in a series of new 
which also illustrate various applications in boi 
water generators, radiators, etc. 


Radiant Insulation 


Broy 


No. 6874—“Infra” insulation is an aluminum in 
tion which is designed to absorb and emit only 3 pe: 


radiant heat. It is made-up to form four seri: 


MPORTANT 


TO DISTRIBUTORS 


AND DEALERS 


Production now permits expanding the distri- 
bution of GR Air Conditioning and Lipman 


Automatic Refrigeration. 


This means a truly great opportunity for 


ESTABLISHED REPUTATION — Lipman 
Commercial Refrigeration has been well 
known for 30 years, GR Air Condi- 
tioning for 25 years. 

WELL ENGINEERED — All the “bugs” are 
out. Units are slow speed, heavy duty, 
rugged — perform well, stand up in 
service. 


qualified distributors and dealers in handling 
these two well-known lines. 


Consider some important facts about the 


LINES COMPLETE — Lipman machines are 
available in 1 thru 40-hp. capacities 
—air and water cooled — ammonia, 
freon-12 or methyl! chloride refrigerants. 
The GR line includes range of self- 
contained and remote air conditioning 
units for commercial requirements. 


PROMPT DELIVERY — Production facili- 


equipment and the company behind it: 


ties now permit prompt delivery — in 
mediate shipment of some units. 


SALES HELPS — Stepped-up nationa! ad 
vertising . . . useful sales literature 

local promotion program you can tailor 
engineering ser\ 
real cooperatior 


to fit your needs .. . 
ice to help you... 
at every point. 


For complete information on handling the profitable Lipman and GR lines, write, 
wire or call immediately. If you like, just write your name and address on the border 
of this ad, tear it out and mail it to Dept. HPS... 


GENERAL REFRIGERATIO 


DIVISION 


~~ . 
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YATES-AMERICAN MACHINE COMPANY 


BELOIT, WISCONSIN 








SOAR 
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JOHN ZINK 









¢ Pe 
le: 
y B 
O 
n 
ral 
: RIES CBM-S 
ia SERI 
* LOW PRESSURE 
im 1 
de A Combination Gas and Oil Burner 
rie ° . 
Featuring the Steamizer Type 
MTB Oil Gun 

A It is particularly 

{ adapted to Industrial 

; Heating and Power Boiler 

. Installations 
ling © * 


j 
é 


The John Zink BI-MIX GAS 

the & BURNER has been combined with a 
Steamizer type Oil Burner to pro- 
duce a highly efficient COMBINA- 


-in TION oil and gas burner. It provides 

; approximately the same heat pat- 
al ad tern when firing either or both fuels 
_ in combination. Uses steam or gas 
tailor for atomization of fuel oil. 


By adding a mixer to the CBM-S 
Burner it will operate on gas press- 
ures in excess of 5 Ibs. 


— Write for Literature — 


N John Zink Company 
4401 South Peoria 
_ TULSA, OKLAHOMA 


New York - Salt Lake City - Houston - Los Angeles 
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Ser Con ett OMAR 
om STEWART 


HIGH VELOCITY OUTLETS 
Engineered for Dependability--Flexibility 


The Stewart line of high velocity outlets, 
scoopaires, wall and basebcard registers meet 
the most exacting requirements of air condi- 
tioning, heating and ventilating systems. Spe- 
cial types and sizes speedily produced to order 
—all standard equipment promptly delivered. 





Style 94 


Wall or Ceiling 
Register 


Multiple Damper 
Lever Regulated 





Size 94 is designed for wall or ceiling use, with hori 


zontal face bars which are down deflecting. The reat 


bank of the Style 94 Register serves to regulate the air 
supply and to deflect air into the outlet. Lever operated 


multivalves control the degree of opening 


Style DDH 


Double Direc 
tional 2 Banks 
—adjustable 
face and rear 
bars 








Style DDH Stewart High Velocity outlet with “All 
Way-Selective-Air-Throw 
removable key which can adjust any bar at various 


produced by means of a 


angles without affecting the setting of any other bar 
Horizontal face bars and vertical bars in rear, are both 


adjustable for any combination of air direction desired 


Send for literature and prompt quotation on your requirements 


MANUFACTURING COMPANY, Inc. 
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ON CHIMNEYS AND VENT FLUES 


Breidert 
Air-X-Hausters 


PAT. NO. 2269428 


f 
BS 








Breidert Air-X-Hauster Baht eo. i al 7 we 
Chimney Top makes ‘ . 
fireplace draw better. 


the first scientific 
improvement in roof ventilators 
in over 50 years! 


No matter which way the wind blows, no 
matter how bad the weather—the Breidert 
provides positive exhaust. Designed in accord- 
ance with the science of aerodynamics, this 
revolutionary ventilator utilizes the power of 
air currents coming from al/ angles to provide 
safe, positive ventilation without back-draft 
Stationary—no moving parts to regulate or get 
(i voti¢t commer out of order...no power consumption 
ial and residential compact and pleasing in appearance 
busldings. 

Breidert Air-X-Hauster—the first ventilator to be 

tested under all variable vertical and horizontal 

wind conditions .. . with certified ratings published. 





Type B Breidert 
Air-X-Hausterfor 


Unlike most conventional ventilators which work efficiently only when 
wind strikes in a horizontal plane, the Breidert has been thoroughly 
tested—by U. S. Navy and Smith Emery Commercial Testing Labora- 
tories—with the wind blowing in a// directions. Its remarkably high 
performance ratings under all conditions are certified and published 


Many Thousands in Use all over the Country 


Breidert Air-X-Hausters have found wide acceptance among architects, 
engineers, industrialists, farmers, home owners, ship and boat owners, 
U. S. Army, U. S. Navy, Maritime Commission, schools, institutions 
ss. In every case when properly installed, the 
tully meet every claim made for it! 


and public building 
Breidert has never failed t 


Ash e this snteresting 
Free Engineering Data Book, with demonstration” 
mpiete specifications, sent on re- 
juest. Address , 


G. C. BREIDERT Co., 
3129 SAN FERNANDO ROAD 
LOS ANGELES 41. CALIFORNIA 


Representatives in $0 principal cities throughout the 
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compartments as well as four aluminum surfac 
described and illustrated in a 16 page booklet 
by Infra Insulation, Inc., 10 Murray St., New Y 
Also included are data showing the relative in 
values of different materials under different 
stances. One of the features of the manual is 
be a master chart showing the k, C, R and U \ 
insulations in various thicknesses, weights, and a 


Reactivation of Silica Gel 
by Electric Heaters 


No. 6875—Control of humidity in vessels of the Na 
“mothball” fleet is accomplished by the use of c 
silica gel dehumidifying machines. How the sili 
reactivated by the use of “Calrod” electric heating 
ments is briefly told in the Vol. 22, No. 1 issue I 
the house organ of International Nickel Co., 
Wall St., New York 5, N. Y. The resistance wir 
heating elements are of nickel-chrome alloy and 
sheathing is used to prevent corrosion and dete! 


Refrigeration, Air 
Conditioning Equipment 

No. 6876—The products, plant facilities, and m 
turing methods of the Airtemp Div. of Chrysle 
1119 Leo St., Dayton 1, Ohio, are described and ill 
in a new 24 page booklet. Some of the equipment 
includes the company’s sealed radial compres 
packaged air conditioning unit, and the equipn 
capacity reduction on large radial compressors 
































| HANEY 















+ 





* 


Haney Venturi Gas Burners are 
the answer to all your heating 
installations whether commercial, 
domestic, or industrial. The ver- 
tical type illustrated will afford 


economical, even, dependable heat 
with remarkable freedom from 


maintenance troubles. It’s shipped completely assembled 
installation and is available for mixed, natural or LP gas 


We'll be glad to send more information on request 


please write! 


HANEY ins enoinere 


909 South Myrtle Avenue Monrovia, Califor 


———©«#» 





144 





Heating, Piping & Air Conditioning, Ju: 













» DEPENDABLE SERVANTS 




























York 

in Y of AIR CONDITIONING 

it 

Sere, and HEATING 

‘vu: fe; MADE TO FUNCTION IN HARMONY 

A densitelll THE SAME MANUFACTURER 

the Na FIG. R 

d 5506 

ili 

‘at g 

e 

re 

d 

ri 
is Single-Shaft PUMP and MOTOR UNIT is an all ball 
aring unit with none of the bearings in the casing. Bear- 
gs aré sealed against dirt and require only one lubrication 
year. Sizes with capacities from 10 to 750 G.P.M. Made 

m 2 types. Type R.U. with packed Stuffing Box for Cooling | 

ler ( pwer service. Type RY with leak proof Mechanical Seal | 

a r Hot or Chilled Water Circulating. 

it 

a FIG. nigh efficiency, | 










( 1802 Double Suction Pump | 


: with Horizontally 
fm «Split Case. Performs 
“ ® . 
P the same services as 


’ Fig. R 5506 Pump | 
and is used where 
greater volume is re- 
quired. Capacities 
from 50 to 1200 
G.P.M. arfd heads to 


250 ft. Also designed _ ’ ae 
in? Mnaahew Mention. rhe legible, wide open scale on the WESTON 


WESTON 
ALL-METAIL 
Thermometers 


ise esh Be! 










wi 




































Vwi th 6 








Heal for automatical- 
handling returns 
om heating systems, 
r “TVC” Vertical 
ondensation Pumps 
md Receivers, requir- 
g a minimum of 
pace, are built in 
pacities of 500 to 
00 sq. ft. E.D.R. 
gainst 10 to 40 P.S.I. 
hese compact units 
me completely as- 
pmbled, ready for 
nal connections. 
Bulletins Are Avail- 
able From Your 


Jobber or Our Factory 
Fig. R5506, See Bulletin 


thermometer permits you to take full advantage of 





its inherent, long-time accuracy. Even from a dis- 





tance, readings can be made “right on the nos« 


WESTON thermometers are available in a 









variety of types, stem lengths and scale ranges toi 









most industrial applications. If your jobber cannot 





supply you, see your local WESTON representa- 








tive, or write for Thermometer Bulletin . . . Weston 








Electrical Instrument Corporation,648 Frelinghuy- 


sen Avenue, Newark 5, New Jersey 


R5560 

Fig. 1802, See Bulletin 
A800 

Fig. 302, See Bulletin 
TVC300 


Other Weil Condensate 
Pumps—see Bulletins 
RC5000, TR100, SRC450, 
NRG200 


El L company Weston Gpateumenio 


* MAX-MIN models also available to indicate 












highest or lowest te mperature reached. 











523 N. FREMONT CHICAGO 22, ILLINOIS | 
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Use x: MOerICll i , 


PIPE BENDING MACHINES... 
fer fast, dependable bends 


Radiant HEAT Pipe Bending is simple, accurate with good 
equipment . . . hand or motor-powered machines available . . . 


up to 8” capacities. 


Ye The Hand-powered 


to a ra 


on request. 


quest. 





owt 


} @ Average bend 
seconds! 


“American” A-30 


Bends 4” to 2” standard pipe sizes 

dus of 5 to 1, up to 180°. 
Special radii within these sizes supplied 
Usual radiant heat bends 
for 144” at 6” G 9” radii can be sup- 
plied. Special radius supplied on re- 


takes only 60 


@ Versatile—bends cold pipe, conduit and tube, copper and brass 


1.P.S. without crimping. 
@ 12,000 in use all over the world. 
BENT ONCE — BENT RIGHT 


ON “AMERICAN” PIPE BENDING MACHINES 


American 
PIPE er a 


Factory and Main Office: 17 Furnace St., Poultney, Vermont 







CIRCULATION i. 


j =) Hot Water Radiators 


and Convectors 


How To Get PERFECT 








NO. 27 





AUTO-VENT 
AIR ELIMINATORS 


Lip NIPPLE- 
gx) reo eur s _ 


AUTO-VENT — | 









—— PITCH DOWN 


REALLY DO A JOB! 


ae 





As air accumulates in radiators 
or pipes, it is AUTOMATICALLY 
VENTED when you use these in- 
expensive No. 27s. Your customer 
gets better heating and saves fuel. 


YAUTO-VENTS work equally 
well on convectors, baseboard 
radiation, panels, radiant heating 
coils, etc. — NO AIR CHAMBER 
REQUIRED. Good for pressures 
to 50 Ibs. 


write us direct. 


See your jobber, or 
no attention required 





x 
G-r RETURN—— 


SIMPLE AS A-B-C 


Detailed drawing of No. 27 
Auto-Vent Air Eliminator operat- 
ing on convector radiator 
Vents used on other types of jobs 
are just as easily installed — and 


Auto- 








3215 N. PULASKI RD. 
CHICAGO 41, ILLINOIS 
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| Registers and Grilles 
No. 6877—List prices, dimensions, types of finis 


engineering data on double diffusion grilles, ret 
grilles, volume controllers, multi-shutter regist: 


the new “Airfoil” louver are contained in the 19 
log (No. 23) issued by Titus Mfg. Corp., Water! 


Rotary Pumps, Valves 
and Strainers 


No. 6878—Caton Co., 972 Broad St., Newark 
has issued a series of data sheets on valves 
pumps, and strainers. Data on sizes, capacit 
design and construction features are given on a 

| operated flow reversing valve of stainless steel, r 
valves in 12 sizes with three-way action and wit 
pass for delivering liquids from zero to full volu 


pressure relief valves of stainless steel. Also cov: 


stainless steel strainers with monel baskets and 
of stainless steel rotary gear pumps having ca 
from %4 to 30 gpm. 


Small Relays for Electronic 
Control Equipment 

No. 6879—Allied Control Co., 2 East End A\ 
York 21, N. Y., has published a four page folds 


line of small relays for electronic control equipmen: 


A detailed table enumerates the specifications 


relay, including maximum contact arrangement, : 


i Ca 


rating current, coil operation, coil data in volt-amperes 


etc. 





More Service Tests Confirm that 
Nicholson Steam Traps Furnish... 





2 to 6 Times MORE 











~ ee 





Valves e 





Traps e 


Recent comparative tests by large 
users of steam traps again showed 
the unequalled drainage capacity of 
Nicholson traps. The record low for 
steam waste was also shown. Some 
Nicholson features: larger valve ori- 
fice; operate on lowest temperature 
differential; no freeze-ups; no ad 
justment of valve or seat. 


Put a Nicholson Trap on Test 


See why leading plants are increas 
ingly standardizing on Nicholson 
steam traps. We'll gladly send one 
for testing. 5 types for every appli- 
cation: size “%" to 2”; pressure to 


225 Ibs. BULLETIN 1047. 


198 OREGON STREET 


W. H. NICHOLSON & CO. Wass: 


Steam Specialties 


_ DRAINAGE Capacity 





J 
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FRICK HIGH-PRESSURE VALVES 


Handle loads from 300 to 1500 Ib. gauge, according to size, whether using 
ammonia, Freon, methyl chloride or other high pressure gases and liquids, at 
either normal or low temperature. Only in Frick valves do you get the combina- 
tion of hich-angle seat, alloy-faced button, and easy re-packing, among other fea- 
tures which have given them the preference for generations . . . Full range of 
sizes, 44" to 14". Screwed valves in sizes up to 2". Frick valves and fittings are 
stocked by Frick Distributors in principal cities everywhere. Ask for Catalog L; 

your copy is waiting. Write 


NATURAL DRAFT 
COOLING TOWERS 


\ 53" 


} 
—a= * 


FRICK COMPANY 


Waynesboro, Penna. 


ViSkeTEtLe Ete | 





Bink 


wi 


Wii 8 


Binks Type “S” Cooling Towers 
are manufactured in capacity 
ranges from 10 to 1200 GPM. 
This wide range of sizes ena- 
bles you to choose exactly the 
tower you need to fit your re- 
quirements without the need- 
less expense of a custom-built 
unit. Binks Type “S” Towers 
are the accepted standard for 
cooling condenser circulating 
water from refrigeration and BULLETIN NUMBERS; 

air conditioning compressors, 30. Single Section Towers 
and for cooling water-jacketed 31. 
engines. They will provide for bulletins describing 





Multiple Section Towers 
one boy wide 


THERE'S A BINKS TOWER 


FOR EVERY COOLING JOB 


REPRESENTATIVES IN ALL PRINCIPAL CITIES @ 


low cost cooling of highest ef- 
ficiency for any manufactur- 
ing process where heat is dis- 
sipated by circulating water 
or other fluids. 


Heating, Piping & Air Conditioning, June 1948 


the Binks Type “S" nat- 
vral draft cooling tow- 
ers in which you are 
interested. 


32. Large Capacity Towers 
40. All Redwood Towers 


Please state how tower will be 
used, also copacity required. 


e 
Binks MANUFACTURING COMPANY 


3118-38 CARROLL AVENUE, CHICAGO, ILL. 








| FLANGE! 


<5 sy WHEN A FELLOW NEEDS A 


“ 







_ 


& 
4 a 

Here's a fellow solving his flange problems the 
easy way . by turning to the handy Phoenix 
Catalog where all sizes and types of Phoenix 


Flanges are listed in clear, easy-to-read tables. 
He's typical of the men who are careful buyers of 








flanges . .. men who keep a record of flange per- 
formance... men w ho demand safety, service and 
satisfaction. That's why they specify Phoenix 
Flanges. 
PHOENIX MANUFACTURING COMPANY 
Joliet, lilinois, U.S. A. YN Catasauqua, Pa., U.S.A. 
L\\ 









METAL HOSE 


FOR EVERY PURPOSE 








e SEAMLESS—Constructed from one 
continuous piece of uniform thickness 
¢ PARALLEL CORRUGATION assures 
maximum strength and flexibility « 
SPECIAL ALLOYS provide resistance to 
heat, acid, etc., depending on require- 
ments ¢ AVAILABLE in wide variety of 
types to convey all kinds of liquids and 
gases ¢ AVAILABLE in complete form 
as vibration reducers for Air Condition- 
ing and Refrigeration Units. 


Wile Eclipse-Pioneer 


for information. 


/ 
. RTITITITI Titi iL 








~ 
. 
‘eg ale 


OPP yEsys owns 


ECLIPSE-PIONEER Division of SS 
TETERBORO, NEW JERSEY —Cendi” 
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Speed Changer 
No. 6880—A new four page booklet on the Sp» 

Selector,” designed to permit stepless, infinit 

changes in rapid succession by a new develop: . 

planetary motion, has been released by B. F. Go ddriep 

Co., Akron, Ohio. Utilization of two v belts a 

variable pitch sheaves is said to provide an) 

change from 0 to 800 rpm at constant torque. Th: 

tin describes the principles of operation and ill 

a number of applications. 


Steam Jet Ejectors 

No. 6881—C. H. Wheeler Mfg. Co., Lehigh & : 
Aves., Philadelphia 32, Pa., describes, in Cata N 
1462, its line of steam jet ejectors for vacuum 
and for vacuum refrigeration. A wide variety of « 
designated as “Tubejets,” is described and illu 
including one, two, three, four, and five stag: 
Also covered are the company’s direct contact c 
ers and steam jet refrigeration system. Desi, 
construction features as well as operating princip 
characteristics are included and information is gi 
engineering considerations such as the calcula! 
capacity and the determination of air leakage in exist 
vacuum systems. 


Steam Unit Heaters 


No. 6882—Beacon-Morris Corp., 60 Brainerd Ra., Al)- 
ston, Boston 34, Mass., has released a four page bullet 


iad i 


> 
> 
. 
> 
> 
. 
a) 
‘s 
s 
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Send for Catalog 
THE Ga O MANUFACTURING COMPANY 
New Haven, Connecticut 
Pioneer Manufacturers if ¢ Finned Tubing in the 
United States tae 
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| Announcing [ 
Portable 


Tube Bender 


for radiant heating 
Bend right on the spot, fast and accurately 











WALL-O-MATIC 



















Now, with this new light-weight 


, o|p built-in ee eens 

¢ _s e . mochine of co be corried in 
: Ao Circulating Heater one hond, you con speed-up ro 

: diont heating installations 
G77 . Here's a job-getting, contract-winning for the Tal Tube Bender handles 
Soke wall heater. It installs quickly, simply, without annealing, hard copper 
- Oe at low labor cost. You can sell it as the — yin a og 
wend “eee” ~— sole heating equipment for apartments, %™ ~ a - pre yetucn 
smaller homes, offices, stores ...and as an extra heat source for Didieeiiets Mien anh dee to ensther ee 


larger homes and areas. It's a “natural” for home subdivisions ite nein Gea een deen 


and apartment house developments. everything without help. No flattening 
The Wall-O-Matic is designed for all types of single and no kinks, no wrinkles. Mace and gveren: 
multiple-story structures, and all types of construction. Comes 
to you pre-assembled with plaster guides and header for easy 
installation in any standard 4” stud wall without furring. 15,000 
to $0,000 BTU input, single and dual models, vented. Automatic 


or manual controls. Richly styled to lend beauty to any setting 


teed by Tal, the world’s lorgest exclusive 
producer of pipe and tube bending eqvuip- 


ment. Write today for dota bulletin 


Machine Bent 








Write for Catalog Sheet and Complete Information 


Line Up With the Utility 
Line of Heating, Cooling and U Til | TY 


APPLIANCE CORP. 


—E LS 


ZZ 


Milwaukee 2, Wis. 


Ventilating Appliances 
Forced Air Furnaces 

Floor Furnaces 4851 S. Alameda St 

Space Heoters Los Angeles 11, Calif 

Unit Heoters — Suspended Type 


—s 








Evaporative Air Coolers 


STeRNE ERNE BS 





Stendord and Heavy Duty Blowers 


Leakproof-Permanent 
Low Cost-Fast Work iT’ THIS EXCLUSIVE 


RECESSED 
BRASS SEAT 


wt 


’ 


= "i5 m! 


that means 


JOINTS THAT 





when you use 





AUTOMATIC 


CEILING SHUTTER MM J"Speciacry UNIONS 


FOR ATTIC FAN 


Built so they can be installed practically flush 
with the ceiling, AIR-FLO Ceiling Shutters pre 


This exclusive feature provides virtually a one-piece permane 


leakproof construction because the recessed brass sea is integra 


sent a refined, finished appearance. Their natural with the iron of the fitting This is ace omplished by locating the 
aluminum color blends with any decoration, elim- , af 
inating need for painting. and no grille or winter seat away from the runway of the fitting and by grinding the seati 
cover is required. Furnished in 5 different widths, — au . , aa ; anil fea .e joint which car 
single panel up to 73” long. No operating mech- surfaces together in pairs to assure a self-seating joi whi , 
anism shows. Built-in fusible link. Meets fire be made up tight with minimum pressure 
underwriters requirements 
Jefferson Specialty Unions are made in all types for your pipi 
WRITE FOR NEW CATALOG 43-D Bi.  « . 
needs I le ase write us now for more de aite d informatior : 


Ilustrations and details of the complete 


AIR-FLO line. JEFFERSON UNION CO. 


607 West 26th Street, New York 1, N. Y 


Air Conpitioninc Propucts Co. innit mints ie aac 


2340 W. LAFAYETTE BLVD. ~- DETROIT 16, MICH. Lexington 73, Mose — 








ee | 
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BUILT-IN at FACTORY 


For all your under- 
ground and exposed piping 
jobs you'll like DURANT 
Pre-Sealed Insulated Pipe. 
It is waterproof... re 
duces installation costs to 
a minimum .. . eliminates 
electrolysis and corrosion 

+ » requires very little 
trenching and field work... 
avoids extra cost of waste 
and breakage . . . comes to Ready te 
you ready to install. In = jnstaij 


4 Simple Steps 


1. Field joint ready ter inspection. 2. joint 
covered with standard pipe insulation. 3. Durant 
joint casing in place ready for asphalt. 4. Asphalt 
poured in slot making a perfect seal. 

























short, D.I.P. is the perfect ree ream 
pipe for this type of job. REFRIGERATION 
Investgate D.I.P.!1 Write Trade Marx 


for detsils today. 
Reg. U.8 
Pat. Of 








Durant 


INSULATED PIPE CO. 


1015 Runnymede St. 
Pate Alto, Calif. 
























SCHNACKE 
COMPLETE 


CONDENSING UNITS 


For Air Conditioning and Refrigeration 


SCHNACKE Compressor has replaceable, refrigerant- 
cooled steel cylinder sleeves, balanced forged crankshaft, 
sealed crankcase, complete pressure lubrication, and many 
other advanced features. 

Condenser is ASME approved, fin tube, cleanable type, 
mounted in sturdy base. Water control valve and pressure 
control installed. F-C Models 10 to 25 H, P. available. 
Models less condenser, from 5 to 50 H.P. 


Our new foundry now makes deliveries on most models 
possible in one to two weeks, 
Write SCHNACKE, INC., 1020 E. Columbia St. Evans- 


ville, Ind., for complete details. 
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on its series 200 steam unit heaters. Dimensions, 
ties, prices, and other pertinent information ar 
on these units which incorporate vertical tubes o 


less copper brazed into seamless copper headers. ( ,; 


ties range from 24,000 to 360,000 Btu per hr. 


Steel Boilers 

No. 6883—The line of type D steel boilers off 
Fitzgibbons Boiler Co., Inc., 101 Park Ave., New Y 
N. Y., is described and illustrated in a 12 page 
Complete information is given on these boilers w! 
designed for use with oil, gas, or stoker firing anc 
are available in sizes from 2680 to 42,500 sq ft EDR 


Stokers and Oil Burners 

No. 6884—Commercial and industrial stokers 
burners, together with the company’s line of c 
are among the featured products described in 


large bulletin issued by Iron Fireman Co., 4784 S.} 


Ave., Portland, Ore. The bulletin, which cove: 
lines of products, also includes descriptive mate 
residential heating equipment for coal, oil, and ga 


Tube Fittings for High Pressure Systems 


No. 6885—The role of its tube fittings in the sealj 
of fluids at high pressures is covered in a new cata] 
issued by Flodar Corp., 331 Frankfort Ave., Cle) 


Ohio. These tube fittings, featuring an alloy stee! 


sleeve, are described and illustrated, and desig 
struction, and performance features on high fluid 


sure installations are covered. 


Specify 
THE MODERN, TROUBLE-FREE 
UNIT HEATER 


Year around utility, plus complete 
and automatic control of heating, fea- 
ture Reznor gas fired unit heater in- 
stallations. Specific areas can be com- 
fort-regulated to requirements ... no 
need to heat all of partially used build- 
ings to bring heat to sections in use 
«+. just cutin Reznor units as needed. \‘#~ 


CULATES Alp 
EASY INSTALLATION 


/ 
" SUMMER 


Installation is easy and fast. Install the heaters— pipe ¢ 
gas—connect the electric service, and the best obtaifiable 


automatic heating system is ready for service. 


Reznor heaters are designed to be used with natural, man- 


ufactured, and liquid petroleum gases. Write today 
REZNOR SPECIAL HEAT EXCHANGER AND BIG, 
QUIET FAN DELIVER MORE HEAT FROM FUEL 
A SIZE FOR EVERY NEED 


as fred unit heaters 


REZNOR CO. meRcER 8, PENNA. 
GAS FIRED HEATERS SINCE 1888 


SUSPENDED OR 
FLOOR MODEL 


rk }] 


BORLA L bd: 
LTT) 
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STEAM LINES 
O FIRE TENDING APR 
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Marrocet_o 


Products are fully 





SPRAY POND NOZZLES 


Bias 









> . 2 
e 320) 


(2308) Lelie 





ATOMIZING SPRAY NOZZLES, SPRAY POND NOZZLES, 


and CONDENSER WATER DISTRIBUTORS 

For Vertical Shell and Tube Ammonia Condensers 
ALL MARBTOCELLO sraas NOZZLES ste manufactured with precision 
o@ « design which been thorough’y tested for maximum results 
guaranteed to give satisfaction. Successful. 
eicient results depend lar er upon selecting the proper sumber, type and 

size of Noasles suitable for your installation. 
= MARTOCELLO CONDENSER WATER DISTRIBUTORS are now used 
equipment Progressive Refrigerating Engineers in solving 
thet Manpower problem, because they require no attention and ome 
ting Pressures and Minimum Power Cost. 

ht will pay you to consult us. WRITE or WIRE for further information. 





NORTH itith STREET 


9) Jos. A. oad PRILADELPRIA? “y 






MARTOC ELLO QUALITY 


1BORATORY 






16 C Units being 
Tested in Laboratory. 


PROVES PERFORMANCE 


PRECISE MEASUREMENT . Of exact static pressure 
each J & C unit and proper blower size for each J & Model. 
EXHAUSTIVE TESTS . . . of J & C units provide installation engineers 
with the data needed for correct installations. 
ONLY IN THE LABORATORY .. . may technicians definitely establish: 
Correct Pressure Loss SGcheuseniente 
Super Temperature Rise 
Accurate Flue Gas analysis 
Known Heat Transfer 


NO GUESSWORK . . . The J & C laboratory, working for you, permits 
yma ey installations because performance ties are precisely 
2 


THE COMPLETE LINE . . . . COMPLETELY PROVEN 


8 largest and most complete Warm Air Heating 
Line, offers over 100 types and sizes with outputs from 3,800,000 
down to 100,000 Btu in the Famous Tubular Series . . . other 


models down to 52,500 Btu. Exact engineering plus endless testing 
provide the J & C features that give you an “edge” when you 
Specify or install J & C. 


A PRODUCT OF 
JACKSON & CHURCH COMPANY, SAGINAW, MICHIGAN 
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Automatic 
Liquid Feed 


without Moving Parts 


THE PHILLIPS INJECTOR provides com- 










Injector with 

Distributor pletely automatic evaporator feed with no 

Heod moving parts. By supplying recirculated liquid 
stead fy to the evaporator it increases heat 
transfer and increases the evaporator capacity. 


Many existing dry-expansion evaporators 
can be easily changed to Injector operation, 
with improved performance assured. 


Adaptable to “Freon” applications, from air 
conditioning and water chilling to cold stor- 
age installations with plate coils, fin coils, and 
unit coolers. Injector capacities from frac- 
tional to 200 tons with ““Freon’’. Furnished 
with either single outlet or distributor head. 

Write for sketches showing typical Injector 
installations. 





FLOOR TYPE ROOM 
COOLER HOOK-UP 
A—MAGNETIC SOLENOID 
8 — BULLS-EYE 

C—HAND VALVE 
D—SURGE DRUM 

E— SIGHT GLASSES 





F—LIQUID LEG 
H—HEAT EXCHANGER 
3 — INJECTOR 
K—CHARGING CONNECTION 
L— LIQUID LINE 
R—GAS RETURN 
S— SUCTION LINE 


iH. on PHILLIPS & CO. 


3255 WEST CARROLL AVENUE + CHICAGO 24, ILLINOIS 






































to Old Water Tanks 


WITH APEX PERMANENT PORCELAIN LINING. 
Pitted or leaky water tanks can be restored to 
original usefulness by relining, applied in two coats 
approximately “4” thick—cures under water—has an 
affinity for lime—prevents corrosive and pitting 
action on metal—withstands temperatures up to 
250° without cracking—adds years to life of tank. 


CHEMICALLY STEAM & WATER SYSTEMS. 
Eliminate sludge and foreign matter from your en- 
tire plant safely and economically. We clean and re- 
store to original operating efficiency CHEMICALLY 
such equipment as: TURBINES — CONDENSERS — 
STEAM FEED LINES — CONDENSATE RETURNS 
—WATER HEATERS—STEAM KETTLES—COOL- 
ING AND HEATING COILS — PREHEATERS — 
HEAT EXCHANGERS — EVAPORATORS — TRAPS 
OF ALL KINDS — ETC. 


Consultation Service—Without Obligation 


APEX Engineering Company 
Central 2909 


75 E. WACKER DRIVE CHICAGO, ILL. 
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oo. Ventilating Hose 
EXCLUSIVE SPIRAL FLUE | si: eee enter teeter aan 
gives you more to sell! |// th 


Here’s “horizontal” boiler efficiency 
with “vertical” boiler compactness! 
The exclusive Spiral Flue (Pat. ap- 
plied for) is offered only by 

EVEREDY and OILTRONIC 
Burner-Boiler Units. Capa- 
cities up to 1,043,000 BTU. 


many applications for its line of ventilating | 
addition, detailed specifications on “Flexaust’ s 
wire reinforced hose for either suction or blow n¢ ,» 
contained in Bulletin No. 27 (preliminary) , and ; sta) 
tion data on the various types of connections ; 
tained in Bulletin No. 28. A recently issued | 
covers this hose as well as the company’s “Po 
CONVERSION OIL BURNERS hose (with ring reinforcement for blowing or li 
0.65 to 20 G.P.H. tion) and its “Bloflex” hose (with no reinforcen 
eR ike 6A PU hi ta yaa aN tel for blowing only). Also covered in the price | 
MT. HAWLEY MFG. COMPANY various accessories. 
MT. HAWLEY AIRPORT PEORIA, ILLINOIS 
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| 
emai eae | o NLY offers for insulation installation — — - 
| 








Stk 


Three types of points for oll types of 





insulotions 
2. Predetermined bending line 
3 Notches and locking plates for multiple 


layer applications - 





GRAVITY BASEBOARD 
REGISTERS with 


Removable Face in 


| 4 Lengths for ‘2 inch to 6 inches of in 
| | sulation Greater thicknesses with mul- 


| | tiple chp opplication 





| 
| 5S. Bases for flat or corrugated surfaces 





“BEND-EZY™ Design | 6. Two types of Neoprene Adhesives (Sol- 
Metallic Finish | | vent end Emulsion! ex J; | 
QUICK DELIVERY! | | gimeeed fel EJ, 
Write for Complete Information and Price List! Cotalogue and Somple Test Kit on request Le 





e , —_——__1_ 
5 hic Lo MANUFACTURING COMPANY 
50 REGENT ST. CAMBRIDGE 40, MASS 





STAINDARD sisrorsine co. 


3151 W. 49th PLACE . CHICAGO, ILLINOIS 





Revolving Discharge for 
Thorough Heat Coverage 








SEND FOR THIS VALUABLE BOOKLET 


“RADIANT HEATING 
AND COOLING’ 


Made up of articles and data on this subject that 
appeared originally in “Heating, Piping & Air 
Conditioning,” this booklet is the most comprehen 
sive and authoritative collection of information on 
radiant heating and cooling yet assembled. It tells 
exactly what radiant heating is, where it can be used, 


The remarkable feature of Wing Re 
volving Unit Heaters that distin 
guishes them from other types of 
heating systems is the fact that the 
lischarge outlets revolve. This as 
sures a thorough circulation of the 
heated air to all parts of the working 
vel regardless of obstacles. 
Write for Bulletin HR-5 
14th St. & 7th Ave., N.Y. 11, N.Y.—Factories: Newark, N.j.and Montreal,Can. | 














and how to design compiete systems. In addition, it 


Carty ér Whore | 


Dependable 


No. 44 CONCRETE INSERTS 


contains fully detailed descriptions of numerous 






panel heating and cooling installations. 


84 pages — 8'2” x 11” 


A dependable concrete insert made of heavy gauge 


pressed steel with a wide wingspread to assure absolute $1 00 
Makers of imbedment in concrete, the No. 44 is made in four sizes 4 
C&M for %” - %” - %” - %” nuts. The long travel slot 
Radiator allows ample adjustment. C & M Inserts are packaged 
Brackets in attractive cartons for stocking purposes ond reship- 


ment. Write today for Bulletin 1D-47. 


KEENEY PUBLISHING COMPANY 


CARTY & MOORE ENGINEERING CO. 6 N. Michigan Avenue Chicago 2, Il. 


511 W. Larned St. Detroit 26, Mich. 
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